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ABSTRACT 
Procedures currently used to document the characteristics 
and variability of soil map units lack the precision used to 
classify and describe the soil individuals themselves. Since 
the map unit has become the basic interpretive element of 
soil surveys, it is increasingly essential that it be 
defined as accurately as possible. 

This study involved a quantitative evaluation of 
fifteen of the most extensive map units found in the Calgary 
area in order to assess the modal values and relative 
variabilities of various soil classes and soil properties 
within these units. A further objective was to evaluate the 
random transect method as a standard soil survey technique 
for unbiased sampling of soil units. 

For the investigation four to five randomly selected 
transects were chosen for each of fifteen Soiuntres 
Observations of soil characteristics and samples of surface 
and parent material horizons were taken at fixed intervals 
along the transects. Qualitative and quantitative analyses 
of the field and laboratory data were conducted in order to 
document the compositions of the selected map units and 
investigate the character and significance of their 
differences. Confidence intervals were computed for the 
various parameters and analyses of variance techniques were 
used to determine if significant unit separations had been 


made. 
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Analysis of the data indicated that not all units were 
equally variable or equally well described and mapped. The 
overall mapping accuracy was comparable to reported purities 
for similar soil units mapped at similar scales. Significant 
differences existed among the defined units with respect to 
all examined properties and all units were observed to 
differ from all others with respect to at least one 
property. 

It was concluded that the random transect technique and 
associated methods of data analysis permitted accurate 
determination of soil unit characteristics and evaluation of 
soil unit differences. Information produced by this sampling 
technique was judged to be highly relevant and a 
recommendation was made that quantitative evaluations of 


soil units be adopted as a standard soil survey technique. 
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I. INTRODUCTION 
Soil mapping may be thought of as consisting of two basic 
steps. In rep 1, the various kinds of individual soils 
found in a map area are defined and described. Step 2 
consists of delineating the geographical distribution of 
these various recognized soils in such a way that individual 
Outlined areas contain a restricted and describable range of 
recognized soil types. 

Until recently, most research efforts by soil mappers 
have been related to the problems encountered in step 1. 
Such efforts have produced considerable refinements in the 
understanding of the principals governing soil genesis and 
in the taxonomy used to classify soil individuals. 

Lately increased attention has been directed towards 
the types of problems encountered in step 2. Attempts to 
describe the geographical distribution of soil individuals 
currently lack the precision used to describe the 
individuals themselves. This has led to suggestions that 
techniques be developed for quantitative assessment of the 
composition and characteristics of the vehicle used to 
describe geographically distributed assemblages of soil, 
namely the map unit. 

Since map units have become the basic interpretive 
element of soil surveys it is increasingly essential that 
they be defined as accurately and as quantitatively as 
possible. The success of transmitting information contained 


on a map and of predicting likely soil behaviour based on 
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the map is determined by the reliability of the map unit 
descriptions. 

It was recognized that the usefulness of the recently 
completed soil survey of the Calgary Urban Perimeter would 
be considerably enhanced by a quantitative evaluation of its 
accuracy. The Calgary project was chosen for statistical 
evaluation for several reasons. First, the mapping was done 
entirely by this investigator who therefore had a first hand 
familiarity with the concepts used to develop the map units 
and to recognize the various component soils. Secondly, it 
was thought that a sufficiently intense level of ground 
checking had been carried out to be able to anticipate a 
fairly high level of accuracy. Thirdly, the mapping approach 
used in the Calgary area embraces most of the new concepts 
currently being adopted by soil mappers in Alberta. Future 
ryefesting projects will likely be comparable in design to the 
Calgary survey. This will allow application of the 
Quantitative methods tested in this undertaking to future 
projects. Finally, quantitative evaluations are particularly 
useful when the basic soil map is destined to be subject to 
a wide variety of interpretations by a diverse group of 
users HP lhiseconartion 1S particulartystrue in the Calgary 
area where potential users include engineers, planners, 
agriculturalists, assessors, government review agencies and 
private land owners. All users will benefit from concise 
descriptions Be tiie various map units. In many cases it is 


as important to report variability of the features which 


eisusehinnheall 


igateelyess 20% ns2cits pee ae aif .gse1U388) 
ens’ saw pmigqabieds cent" ,aomeme: Larewss 102 notsedLeve’ 
bnad 2e9i2 & Bedi qrdteronts adv wdepisesyr! rics ys elestane 
asia qam pad -Gbleven'c? Beeclem@pesnds wis dotv ystseitimsd” 
ih \qkbteue® galiee soencgmes ameRiay sf* ssinposel oF nay / 
Eevoxg So.level sevactt qitnetpiiics « sad sdpvods ee ; 
@ etegisiinees elds 2¢ of MO Beivre> csc bac onkdouele - 
f2e57992 niggas ed? jyifaid?: .gemepecs Ro level dped ase * 
estysonc3 wen ete 56 Stow acvGseee Bere Yoopls5 sat Ae beew 
wiatu® (907614 fi) wregger {iow gg Bercoks eaicc vis¢se.seo 
ad)-éa wpise Gi sidateqgmeo sa Giebed Lliv zss0fe1g enigma 
eG2 ie opisacclgis eniis SiiwsrietT .vsvive yraple? 
satrstr? Od pnibtertekne eias at Gedue? thouisee 1vi sertanayp 
Wivaivelsrey aie enoitsuiave svisaakinmip .¢-le0'5 . 2s0sfowg 
od tuetdas of oF Benisess 2: qaw Liew vieec si: necw leteme 
Zo Guede wedevib’e qt anoiseseequs2ni io yss! ss sbiw ie 
sf? ai ce ulxeiuvitisg ef Bcisibro: sicT .eeee) 
‘ebolonteveet feiaress,; s2ed~ e238 


whtiened Liv aye CIA eserwc Dial sian 
atin 35 a So anojagksseanel 


characterize a map unit as it is to detail the modal 
characteristics of that unit. 

This investigation involved a quantitative evaluation 
of fifteen of the most extensive map units found in the 
Calgary area. The primary objective was to determine the 
composition of these map units in terms of their component 
soils and to compare these determinations with the previous 
estimates of map unit composition which had formed the basis 
of the working legend. In addition, the observations made 
and samples analysed in the course of fulfilling this 
primary objective provided an ideal data base for several 
secondary evaluations. It was possible to determine modal 
characteristics and variabilities for many of the properties 
used to define the Soil Series mapped in the study area. 
Similar evaluations were made for those properties which 
were considered significant for the interpretation of the 
map units for various uses. The data base was also adaptable 
to statistical techniques whose intent was to determine 
whether or not the inherent properties of the various map 
units and Soil Series recognized were sufficiently different 
to justify the separations which had been made. 

A further objective of this study was to evaluate the 
applicability of the Random Transect Method as described by 
Hajek (1977) and Arnold (1979) as a standard procedure for 
statistically valid sampling of map units to determine their 


composition and soil property variability. 
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II. LITERATURE REVIEW 


A. The Case for Map Unit Quantification 

Soil surveyers have recognized the need to quantify map 
unit composition since the inception of survey efforts 
(Pendleton 1919) but only isolated attempts have been made 
to fulfil this objective. Wilding and others (1965) 
maintained that the increasing number of objectives of soil 
Surveys, in both urban and rural areas, required that 
greater emphasis be placed on more accurate and quantitative 
determinations of the mapping unit. 

Beckett and Webster (1971) observed that information on 
variation within map units was scattered and hard to find. 
They concluded that even an approximate idea of how much 
variability is commonly accepted within a mapping unit would 
offer a standard by which to assess the quality of a 
particular survey. They added that any such quantification 
would facilitate the use of soil survey information by 
engineers and others accustomed to working to specified 
tolerances. 

Amos and Whiteside (1975) also noted that most attempts 
to define mapping unit composition in soil survey reports 
had been qualitative at best. They concluded that a 
modernization and quantification of mapping unit definitions 
in contemporary soil survey reports would result in surveys 
being more useable for interpretive purposes and of more 


lasting value. Arnold (1979b) argued that -improvement of 
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mapping skills and improvement of definitions of taxonomic 

classesmcouldwonlyeoccurethroughweontinuangmentonts: to 

quantify map units. 

A major conclusion of these and other studies was that 
estimates of map unit variability were crucial to informed 
use of soil maps and should be provided as a normal feature 
of soil survey reports. While increasing attention has been 
paid to this pecemmencata ont assessment of map unit 
variability has yet to become a standard soil survey 
procedure. For example, Nortcliff (1978) was able to 
identify only one study in which determinations of soil 
variability were done as part of a general purpose map and 
soil survey. The following recommendations recently issued 
by the National Technical Work Planning Conference of the 
(U.S.) National Cooperative Soil Survey (NCSS) indicate both 
a recognition of the need to quantify soil map units and an 
admission that regular use of such techniques is not yet 
common. The conference recommended that: (NCSS 1979) 

1. <A subcommittee be established to develop alternative 
procedures (detailed format and Statistical desian) ee 
assess: | 
a. The taxonomic composition of soil map units 
b. The variability of pertinent soil properties 

comprising map unit components 
c. The confidence limits relative to the above 
attributes. 


2. Regional committees and cooperatives of the NCSS program 
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be encouraged to continue development and testing of 
alternative approaches that permit greater 
quantification of soil survey information and 
procedures. 

3. A redirection of NCSS emphasis and efforts be adopted 
towards greater quantification of mapping unit 
composition as interlinked with soil performance 
interpretations. 

Several studies have responded to this need as 
identified by the National Technical Work Planning 
Conference. Arnold (1979a, b) described a random transect 
technique for evaluating the taxonomic composition of 
Gelineations of map units. Steers and Hajek (1979) used a 
random selection of transects to determine the taxonomic 
composition of major map units as part of an ongoing soil 
Survey project. Ragg and Henderson (1980) used a nested, 
random grid, sampling technique to evaluate map unit 
reliability and variability in Scotland. In Canada, support 
for quantitative determinations of map unit composition has 
recently been voiced by C. Wang (1980). 

Soil surveys have consistently proven themselves to be 
useful in delineating landscapes about which predictions of 
likely behaviour could be made (Miller and others 1979). 
Some scientists investigating soil variability have 
considered abandoning subjective prestratification of 
landscapes in favour of objective statistical 


differentiation (Davies and Gamm 1970; Webster 1972). 
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However, most Support Arnold's (1979) conclusion that 
stratification is a powerful tool and should be used to save 
time and money. Miller and others (1979) remarked that a . 
random data collection technique that allowed every member 
of the population of soils on the landscape an equal chance 
of being sampled was neither practical nor necessary in most 
soil surveys. However, this did not reduce the need to 
objectively quantify the units defined by stratification 
procedures. 

Some of the strongest arguments for evaluating the 
variability of prestratified landscape segments derive from 
the conclusions reached by researchers investigating the 
potential of statistical techniques to group and delimit 
non-stratified observations of soil. Most such studies have 
found good agreement between strata defined by normal survey 
techniques and those arrived at by statistical analysis of 
closely spaced grid or transect data. This is not to say 
that all predefined strata prove acceptable. Nortcliff 
(1978) warned that beyond certain strata levels (in his case 
parent material) the delineations made by surveyors appeared 
to be suitable at best for distinguishing minor soil 
variability patterns and at worst were artificial 
distinctions which bore little resemblance to the actual 
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B. Background and Early Studies 

Most early studies of soil variabitity were concerned 
with deciphering the environmental controls which created 
individual soils or with assembling soil types into some 
abstract classification system. However, no less a devotee 
of classification studies than Marbut cautioned against 
viewing classification as the ultimate goal. He wrote: 
(Marbut 1927) 

"It should be recognized that a classification of a 
group of things does not in itself increase our knowledge of 
those things. It is fundamentally an arrangement to 
facilitate the use of knowledge. The discovery of the 
characteristics of the bodies classified and the 
determination of their relationships significance, and 
relative importance, constitute the contribution to human 
knowledge.' | 

Marbut was apparently referring to the quantification 
of the properties of abstract groupings of soils. However, 
the foregoing statement applies equally well to the study of 
real geographical bodies of soil. Such studies did occur 
coincident with ongoing classification development. They 
were conducted mainly by field scientists and they 
contributed much of the basic information about existing 
soils which allowed for the development of abstract systems. 
Marbut (1920) viewed this work as a technical aspect of soil 
studies and differentiated it from the scientific role of 


soil classification. These technical studies were more 
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concerned with defining and describing real bodies of soil 
than with allocating the bodies to some class of a 
conceptual framework. The bodies of soil most often studied 
were individual fields, Soil Series and soil types. 

Post (1924) cited several early studies of sampling 
procedures intended to deal with soil variability. These 
early studies were done by Thiel (1905), Hopkins and Pettitt 
(1911) and Bear and Slater (1916). Bear and McClure (1920) 
indicated that these sampling procedures in turn utilized 
techniques described earlier by Warington (1895), Wiley 
(1895) and Whitney (1899). Most of the above papers 
described how to take a sample and recommended preferred 
Sample depth and numbers of borings to be taken for a given 
composite sample. Wayruck (1918) recognized the inherent 
variability of soil properties and the need to apply 
statistical methods to their determination. Robinson and 
Lloyd (1915) published an account dealing with the probable 
error of sampling in soil surveys. They concluded that their 
field error was considerably greater than their laboratory 
error with respect to several soil property determinations. 

Pendleton (1919) investigated whether the mapping of 
soil types, as defined at that time, effectively separated 
different soil areas. His results indicated that soil maps 
were of limited use, mainly because the classification units 
were too loosely defined and too often inaccurately mapped. 
Davis (1936) arrived at similar conclusions after an 


extensive study of five of the major soil types mapped in 
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Alabama. 

Cline (1945) enumerated the basic principles upon which 
more recent quantitative evaluations of fundamental soil 
units were based. He recognized that error due to sampling 
of soils was generally greater than that due to analysis and 
that statistics provided a basis for sound soil sampling. He 
was amoung the first soil researchers to accept that 
complete randomization was necessary for estimates of 
Significance and to note that for some objectives, knowledge 
of variability is equally important as knowledge of the 


mean. 


C. Current Approaches to Studies of Soil Variability 

The sampling procedures used in recent soil variability 
Studies increasingly adhere to basic Statistical principles. 
In addition, more complex forms of data analysis have been 
attempted utilizing newly available computer software 
capabilities. Two distinctly different approaches have 
developed with respect to establishing the variability of 
soil landscapes. One method attempts to segregate individual 
observations into groups and to define and locate group 
boundaries based entirely on statistical analysis of the 
data. In the other, predefined stratification units, usually 
based on landscape characteristics, are accepted as good 
first approximations of natural groupings and are sampled to 


test this hypothesis. 
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Statistical Methods of Defining Soil Groups and Soil 
Boundaries 

Where no prior subjective grouping of soils or 
landscape units is attempted, areas to be described are 
sampled using either a regular grid technique (Davies and 
Gamm 1970; Webster and Burrough 1972) or a series of 
arbitrarily chosen transects with a constant, short sampling 
interval (Webster and Cuanalo 1975; Webster 1972). The 
observations and laboratory results are recorded for each 
Site and statistical techniques are applied which either 
determine groupings of soils according to their overall 
Similarity, or locate soil boundaries at points of maximum 
change in properties, or both. Davis and Gamm (1970) used 
trend surface analysis of grid data to produce an empirical 
contour map of soil pH values which could be used in 
discriminating soil areas. Webster and Burrough (1972a, b) 
used principal component analysis to group observations 
taken on a regular grid basis. All observations clustered 
into three distinguishable groups which agreed quite well 
with previously recognized series. When the statistically 
determined groups were contoured and compared with a map 
done by normal survey methods, the agreement was quite good. 

Webster (1972) showed how principal component analysis 
could be used to define the most correct locations of 
boundaries between different groups at the same time as 
creating the groups. He located boundaries by determining 


the sites of maximum rates of change of all soil properties 
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(expressed as principal components). Again, it was 
interesting to note that the boundaries chosen 
mathematically showed good agreement with boundaries drawn 
by combined air photo interpretation and field inspection. 
Campbell (1978) used a grid sampling procedure to 
investigate the forms which boundaries may take. He 
demonstrated that some properties change values abruptly 
across a boundary while others vary gradually and do not 
change any more rapidly across the boundary than elsewhere 
ane ches unijt . 

Webster and Cuanalo (1975) using soil transect 
correlograms, determined that geologic materials exercised 
the only recognizable control over soil properties in their 
Study area. Their conclusions regarding the utility of 
defining groups and locating boundaries in this area through 
independent statistical treatment of grid sample data are of 
Particular interest to this study. They state that: 

"In practice, soil boundaries can and often are 

recognized by other more economical means; on aerial 

photographs or geological maps. The parcels thus 
delimited may then be used as the sampling units for 
information about soil. Soil information displayed 
in this framework would constitute almost the best 

that could be achieved in this area." 

They further Beye chat for most properties, there is little 
scope for improvement, and any such improvement is likely to 


require massive sampling effort. 
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Statistical Methods of Evaluating Predefined Landscape 
Strata 

The second approach to studying soil variability 
recognizes the contributions which can be made by informed 
prestratification of the landscape into a series of smaller, 

supposedly different, sampling units. In this method, a 

random selection of points, grids, or transects is used to 

locate sample sites within the predefined strata. The 
resulting data is used to evaluate the composition and 
variability of the various strata as well as to test the 

Significance of differences between the sampled groups. 

Assumptions Implicit in Techniques of Testing Prestratified 

Units 

The validity of evaluating mad unit composition and 
variability usSing a random selection of transects rests on 
two basic assumptions: 

1. The first is that there is a relationship between 
external landscape features and associated soils. This 
allows surveyors to group similar landscape units which 
can be expected to contain similar soil assemblages. 

2. Secondly, it is necessary to accept that a collection of 
randomly oriented lines, with certain restrictions 
(defined as the available population) within every 
delineation of a given map unit can be taken to be 
representative of the entire (existent) population of 
SOlls| within ‘that unit’. Further, a subsample ‘of this 


available population, if selected randomly, and if large 
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enough, should represent and typify the existent 
population. 

The first assumption is basically a declaration that 
current techniques of soil mapping provide a reasonable 
basis for the creation of sampling strata. Miller and others 
(1979) recognized that the scientific basis of soil mapping 
is that the locations of soils on the landscape have a 
degree of predictability. Accepting this as true, surveyors 
build models of soil-landscape associations which can then 
be tested through field observations. If field observations 
confirm the validity of these models, they can be used to 
construct map units which are then extrapolated to similar 
landscape features. In this sense, soil mapping may be 
viewed as a statistical technique in which soil scientists 
Stratify the universe (population of soils) before them in 
an effort to segregate the landscape into classes that have 
definable ranges of properties. The basic premise of this 
operation is that the variance of the map unit is less than 
the variance in the population of soils in the area as a 
whole. Arnold (1979b) compared this step to the statistical 
concept of partitioning of variance. The purpose of sampling 
the soil, therefore, is not simply to obtain a number of 
random samples from which conclusions will be drawn to make 
a map when subjected to Statistical techniques, but rather 
to either confirm or reject the validity of the soil 
scientist's landscape based prestratifications (Miller and 


others 1979). 
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Beckett and Webster (1971) presented a similar 
assessment of soil survey techniques. They observed that the 
purpose of soil surveys is to resolve a whole landscape into 
areas, blocks or parcels that can be managed uniformly. 
Similar areas are grouped together, and the resulting sets 
of areas, or mapping units, constitute the map 
classification. Thus a mapping unit is an area, or group of 
areas, in which (it is hoped) the soil is less variable than 
in the larger landscape. They further suggested that in many 
cases it might be better to map what is mappable and then 
elther to adjust the definition of class limits to fit the 
map units, or to record the proportions of soils occurring 
within each mapping unit in any convenient terms. If option 
two 1S exercized, a list of defined profile classes serves 
aS a vocabulary to aid such descriptions. There should be no 
intention &6 try and map ‘pure’ occurrences of these narrow 
profile classes. 

The second assumption is that data obtained through a 
random selection of sample points provides a valid estimate 
of the true composition and variability of the soil 
landscape unit being evaluated. In the case of point 
transects, as used in this study, Johnson (1961) observed 
that the transect method of area determination depended upon 
the principle that the total length of a given body along a 
Straight line was directly proportional to the area of that 
body within the limits of a larger delineation. He noted 


that transect methods used in soil surveys were equivalent 
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to Rosiwal transects of thin sections used by petrographers 

to determine the composition of rocks and that the validity 

of the technique had been proven mathematically by Chayes 

(1956). Anderson and Binnie (1961) later substantiated this 

technique for soil studies. More recent studies (Arnold 

1977; Steers and Hajek 1979) have established that point 

intercept methods of transect sampling provide valid 

assessments of the proportions of soil along a given 

Lransecu. 

Steers and Hajek (1979) defined soil populations in 
terms of transects so as to permit random sampling and 
unbiased site selection in map units to be evaluated. Their 
technique was designed to utilize most of the desirable bias 
provided by informed prestratification of the landscape, 
while at the. same time minimizing sampling bias. They took 
positive steps to assure randomness, so that each individual 
in their defined populations had an equal chance of 
occurring in a sample. A random sample so chosen was taken 
to truly represent the entire population from which it was 
drawn. The soil populations defined by Steers and Hajek 
(1979) are as follows: 

1. .The HYPOTHETICAL POPULATION - that portion of the 
earth's surface which at one time existed or could have 
existed in soil pedons. It is not represented in any set 
of samples because of bias, erosion, or 
misinterpretation of soil forming processes. 


2. The EXISTENT POPULATION - that portion of the earth's 


piarsdien nso 
tnieg #8 Pedeihinees drat oy dainit ine etn are 
ane moe asa 94 sBemdon 


S aa’ ; 
kee ti scones dla ahaa ae 
. ; : : 


i 


7 ] 


au 


: at 
nb anedtaregog tive bealish (RRRt) weterk ban areese 
bee oii) RAs mepras, nT ame OF Se ay #@ioutes os " fests 7 
sive? sbsdeuheve, 0 cd ws Lau ott Hh nottcelos «tie dened a: 
aaid eldayia@h #2 te cron 2511150 GF barciach oes suptadoas og 
~egoarbaet atta 3c o. is doedtaedease Ryerote! ed a. 
doos vat? .anid Siilcowss or. gihiGin avi) yee ot: Javed 
Leubiviin) Apes tend b= syeantbaie steve at eqete weisingd | 
Ye words faope os ber ehaisei0ees Series® sbeeds, nbs 
fase: bam mewon> oe Siqutge MOG ites: ho )quines e as gobeswosg a 
S6P 2). 4>iAy wO7) nos bsugon Stage Bes onerewjes pled eg 
Weed Ona weaare yo onc isd. ameeteeune Lise St # ] 
sOHORi¢7% @o s76 
| 4, - HOLTARIGOR L/OtTerTOTEH edt 
send hives 20 BO2bix= of yoo a. 2" (27) 


. ac eeheaennalle Jaa we Qiap om: bea lp 


surface which presently exists in soil pedons. This 
population is real but cannot be sampled in its entirety 
because of inaccessibility and time limitations. This is 
the true or target population for soil investigation but 
it cannot be sampled because all individuals of the soil 
population may be present but are not equally likely to 
be encountered in a sampling program. 

3. The AVAILABLE POPULATION - that population which is 
readily accessible for point investigation along a line 
transect. This population should be investigated and 
properly sampled to the extent that the sample area 
represents the existent population. 

4, The RANDOM POPULATION - that population actually 
sampled. It should represent and typify the available 
population. 

The Techniques used to Sample Prestratified Areas 

The mechanical process of selecting sample sites within 
predefined soil landscape strata, in such a way that they 
typify the strata, can be accomplished in a wide variety of 
ways, most of which have already been mentioned. The 

Simplest procedure is to locate individual points by 

generating random numbers corresponding to coordinates of a 

grid placed over the entire soil map. All points falling 

within a given soil unit are used to evaluate that unit. 

Examples of studies using this approach are those of Morse 

and Thornburn (1961) and Adams and Wilde (1975). Ragg and 


Henderson (1980) used a two stage sampling procedure in 
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which small sample grids were located at randomly chosen map 
coordinates and then one or two sample sites were randomly 
chosen within that part of the small grid which overlay any 
of the stratification units which they wished to sample. 

A variation of the grid technique involves randomly 
selecting delineations of map units to be evaluated, often 
by numbering each delineation and then randomly choosing a 
few numbers. Arbitrarily or Sere recite Oriented grids are then 
Placed over or within the selected delineation and a number 
of sample points are selected at random to correspond to 
coordinates of the grid. Studies which have used this 
approach include those of Wilding, Jones and Schafer (1965) 
and McCormack and Wilding (1969). Both these studies 
emphasized the requirement for maintaining a constant 
density of observations for all mapping delineations as a 
prerequisite to meaningful soil variability comparisons 
between mapping units. 

Nortcliff (1978) used a similar grid sampling procedure 
to locate eight sample areas within each of three parent 
material strata. He then added another step by sampling four 
Sites within each selected area. The sample points were 
located along randomly oriented vectors from the initial 
sample site and were taken at sample intervals of 20 m and 5 
m. This nested sampling design allowed him to evaluate the 
components of variation operative at five levels of 
stratification, namely; the whole unit, 500 metre squares, 


200 metre separations, 25 metre separations, and 5 metre 
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separations. He demonstrated conclusively that variability 
was different at different stratification levels and that a 
large portion of the observed variability occurred in the 
lowest strata which were below the possible resolution level 
of soil surveys. These observations confirmed the findings 
of Wilding and others (1965) that sample density, and 
consequently sample Site separations, must be kept constant 
in order to allow for valid comparisons of soil variability 
between different strata . 

The third approach involved the use of straight line 
transects as described by Johnson (1961) and subsequently 
modified by Arnold (1977) and Steers and Hajek (1979). In 
this method, .soil investigations were conducted along 
randomly oriented transects at regular intervals chosen 
according to soil complexity. After a number of transects 
had been completed, the number of sample sites corresponding 
to each observed soil were totalled and taken to be 
proportional to the area of each recognized soil within the 
studied delineation. White (1965) criticized this method as 
requiring too many transects per delineation to be 
acceptable for routine use. However his objective was to 
accurately determine the proportions of even the most minor 
inclusions in every delineation. If less rigourous 
Specifications are adopted, fewer transects are needed. 

Steers and Hajek (1979) extended the transect technique 


from a method of evaluating the composition of individual 
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delineations to one which provided statistically valid 
estimates of the composition and variability of map units 
consisting of many individual delineations. They located a 
minimum of one transect in every delineation of each map 
unit to be studied. The transects were chosen so as to 
include as much of the complete range in elevation, 
drainage, and other observable landscape features as 
possible for each specific delineation. As such, the 
transects were judged to typify the existent population of 
soils for that delineation. Each transect represented an 
area of about 120 to 240 ha so that large delineations had 
more than one transect and all transects represented similar 
Sized areas. A sample population was chosen by randomly 
selecting a few transects from among the entire set of 
available transects for any given map unit. This random 
population was taken to represent the existent population 
and thereby judged to yield data which could be used to 
describe the variability and composition typical of the map 
unit under Study. The selected transects were sampled by a 
point intercept method similar to that described by Johnson 
(1961). Ten to twenty equally spaced observations were made 
along each transect. One questionable aspect of the 
technique was the decision to vary the intervals between 
observations from 30 to 90 m depending on the length of 
transects. It has been reported that degree of variability 
and autocorrelation of soil properties are related to sample 


site separation and area, and that comparisons of data 
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sampled at significantly different intervals may be invalid 
(Webster and Cuanalo 1975). 

Another advocate of the random transect method of 
Sampling prestratified soil-landscape units is Arnold 
(1979). He noted that there were many ways to select 
unbiased sample sites but that the most practical was a 
randomly selected transect. He preferred transects to random 
points or grids because of the comparative ease with which 
points along a transect could be located on the landscape, 
particularly in forested areas. The location of random 
points on the landscape was recognized to be difficult, time 
consuming, and subject to unintentional bias of the type 
which such sampling schemes were intended to prevent. 
Furthermore, he contended that the use of line transects, 
Oriented perpendicular to landscape features, assured that 
more of the points, or small areas, that give rise to 
variability, had an opportunity to be observed. 

Webster and Cuanalo (1975) recognized transects as an 
often used and economical way of discovering quantitatively 
the size and frequency of soil change. They recommended that 
intervals be made equal to simplify location in the field 


and to standardize data handling and analysis. 


D. Techniques used to Evaluate Sample Results 
Statistics is one of the most useful tools available 
for drawing conclusions or making inferences from a given 


set of experimental data (Thornburne and Liu 1965). Studies 
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of soil variability have used numerous statistical 
techniques which varied depending upon the objective of the 
study and the level of sophistication desired. Most studies 
had the common goal of wishing to estimate the 
characteristics of an entire population (its parameters) by 
determining the characteristics of a sample drawn from that 
population (its statistics). Several of the most common 
Statistical approaches to studying soil variability are 
examined below. 

Simple Percentage Observations of Class Membership (or 
Purity) 

Several workers have found that documentation of simple 
measures of accuracy can often be most informative. 
Consequently they have reported, usually in addition to more 
detailed statistical analysis, the percentage of all 
observations taken which met the criteria for membership in 
the examined class. For example, Wilding, Jones and Schater 
(1965) reported that soils were correctly classified with 
regard to Great Group at 96 percent of 240 observations 
Sites, to Subgroup at 85 percent, to Soil Series at 42 
percent and to Soil Type at 39 percent. In addition, parent 
material was judged to be mapped accurately 88 percent of 
the time, erosion 94 percent, pH 70 percent, solum thickness 
—mospercent and drainage class 65) percent. Table | 
summarizes a number of other studies in which similar 
assessments were made. One significant finding of all these 


studies was that no mapping units contained less than 15 
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Pablew i eestimated = Purity of Typical Soil Mapping Units 
(after Beckett and Webster, 1971 with recent additions) 
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1) Andrew, Stearns (1963) 58 
20 observations in each 
of 244 thal bibocks 


2)Powell, Springer ( 1965) 74 oy Snole 
32 observations on average 

in each of 16 random 65 

ha blocks 


3)Wilding, Jones, Schafer 96 85 42 39 
(1965) 10 observations in 
each of 24 4 ha blocks 


4)McCormack, Wi lding( 1969) oi 46-78 
10 observations in each 
Cie Ocenia so vOCKS 


5) Amos ,Whiteside( 1975) O=78 
50 observations in each 
Off \2amapping Units 


6) Adams , Wi Ide( 1975) 80 
31 sites from 1 mapping 

Sian 

7)Burrough( 1969) 120 3 
observations in each bol 
Cpe omino SCyaKinny O1OCKS 45 
8)Bascomb, Jarvis( 1976) 60 


30 observations in 3 
delinations of 1 map unit 


9)Ragg, Henderson( 1980) 54 
644 observations in 4 map 

units randomly located 

over whole map 


10) Beckett ,Webster (1971) 70 55 50 60 60 
rounded median figures 
from above 
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percent inclusions. In the absence of defined guidelines, 
Beckett and Webster (1971) proposed that their median values 
of 50 to 60 percent be utilized as a standard when comparing 
taxonomic purity of mapping units at the series level. 
Coefficient of Variability Approach 

Wilding and Drees (1978) advocated using the 
coefficient of variability as a measure to compare soil 
property variation among different sampling entities. The 
coefficient of variability (CV) is a statistical measure of 
Sample variation and is defined as sample standard deviation 
(S) expressed as a percentage of sample mean (x) according 


to the formula 


CV=100*S/x (leis) 


It is appropriate for comparing dispersion of different soil 
properties free from scale factor, but it assumes normal 
frequency distribution, no co-variance between the sample 
mean and the standard deviation and data where the mean does 
not approach 0. Several authors, including Wilding and Drees 
(1978) have used coefficients of variation to demonstrate 
how morphological, physical and chemical properties became 
increasingly variable at higher levels of stratification . 

Beckett and Webster (1971) made extensive use of the 
coefficient of variability to allow them to compare results 
of numerous studies with diverse sampling methods and 


objectives. They observed increases in CV with increase in 
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size of area sampled as confirmed by Wilding and Drees 
(1978). They also computed coefficients of variation for 
numerous properties for both profile classes and mapping 
units for data obtained from an extensive review of the 
literature. Finally, they investigated whether properties 
could be grouped according to their expected variability 
within any given sampling unit and proposed three groups of 
increasingly greater variability. Drees and Wilding (1978) 
also proposed three groupings of properties of increasing 
Variability but unfortunately the two groupings do not 
completely agree. A comparison of the two sets of 
recommendations appears in Table 2. 

The studies of Beckett and Webster (1971) and Drees and 
Wilding (1978) provided procedural guidelines for future 
investigations and baseline data against which to compare 
future results. For example, Bascomb and Jarvis (1976) 
reported the CV's of several of the properties determined in 
their study and compared them to the reference values 
Suggested by Beckett and Webster (1971). This comparison is 
summarized in Table 3. 

Descriptive Statistics 

One of the most common approaches to assessing soil 
variability involves determination of the means, confidence 
intervals, limits of accuracy, and required sample size for 
individual properties or observations made within designated 
strata. Elements of this approach have been used by 


Harridine (1949), Aljibary and Evans (1961), Morse and 
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Table 2. Comparison of suggested Soil Property Variability 
Classes from Two Different Sources 


Beckett and Webster(1971) 


Wilding and Drees(1978) 


(east 
Variabien 


eA 
(moderately 
variable) 


peee) 
(most 
7 aie a Dues) 


Properties Median 
CRVEx 

Sand,Silt,Clay, pxe 

Plastics Limit, (G23) 


Eiquidelimat 
Horizon Thickness 


Total el 

Organic Matter, 35 
CEC, Nitrogen (38) 
Available P,Mg, 58 
Caueeks (84) 


Properties Ga Ve 
Range 

Soils colLOmApH also 

Avhorizon 

thickness 


Sand, silt) Clay. 2 apo 3 5 
Cyr Cre Droe SON 
Structure, Liquid 
Lame calcium 
Carbonate Equiv. 


B2/Solum Thickness >35 
Chroma,Mottle Depth 
Lime Depth,Cations 
Fine clay, Organic 
Matter, Plastic Index 
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Table 3. Variability of Properties within Series Map Units 


(expressed as C.V.) 


(after Bascomb and Jarvis 1976) 


Map Unit. 


Means 
Silt topsoil 5 
Silt subsoil 4 
Clay topsoil 2. 
Clay subsoil 26 
O.M. topsoil 35 
O.M. subsoil 48 
PH topsoil 14 
pH subsoil 12 
Phos topsoil 130 
Phos subsoil 106 
Lime Depth 35 
Topsoil 2 


Thickness 
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Thornburn (1961), Andrew and Stearns (1963), Liu and 
Thornburn (1965), Walker, Hall and Protz (1968), and Adams 
and Wilde (1976a). Such determinations were frequently 
complemented by some form of analysis of variance to 
determine the significance of property mean differences 
between groups. Analysis of variance techniques are covered 
later in this discussion. 

For calculation of means and confidence intervals to be 
valid, the set of observations being evaluated should have 
an approximately normal distribution. Liu and Thornburn 
(1965) noted that even though the population being tested 
may not be normally distributed, the sampling distribution 
of the means of samples will be approximately normal if the 
sample size is sufficiently large and the population has a 
finite variance. They.concluded that it was safe to assume a 
normal distribution for most experimental soils work. Rao 
and others (1979) reported that normal and lognormal 
distributions appeared to be the most frequently observed 
statistical distributions for describing the spatial 
variability of soil properties. They concluded that both 
normal and lognormal distributions may adequately describe 
sets of soil. measurements with coefficients of variation 
less than 40%. 

1. Measures of Central Tendency and Dispersion 
Determination of Confidence Intervals requires 
information about the central tendency of observations 


(the mean) and the dispersion of observations about the 
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mean (the variance). The mean (x) is calculated 


according to the formula 
n 

Xa en (is) 
t= 


Variance (S?) is the sum of the squares of deviations of 
the individual observations from the mean divided by one 


less than the total number of observations according to: 


Standard Deviation (S) is the most commonly reported 
measurement of dispersion of observations about the 


mean. It is the positive square root of the variance: 


Liu and Thornburn (1965) reported that it was possible 
to show that the mean of the sampling distribution of 
the means will tend to be the population mean (nu) and 
thesvaruancerot: this: samplangmaistr but 1oneUSx-ew 1 al 
tend to approach the population variance (S?), divided 
by the sample size n. Thus, Standard Error (Sx) is 
defined as the standard deviation of the mean and is 
related to the population standard deviation (o) by the 
ratio of the positive square root of sample size n 


according to 
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Sx=o~ /Vn or Sx=S/Vn OSs) 

when S is uSed as an estimate of(o). 

Conf idence Intervals and Limit of Accuracy Since the 
sampling distribution of the means has a mean of u anda 
standard deviation of o /Vn, and is normal in shape; et 
is possible to determine the probability that a sample 
mean (X) might be found within a specified distance of 
the population mean (yy) based on the REY Oe of 
known distributions. In most situations, both (uy) and (7 
) are unknown and only the sample statistics xX and S are 
known. Using xX and S as estimates of the population mean 
and standard deviation, it is possible to set up a 


confidence interval around -* such that, at a specified 


‘“probability,(y) the true population mean, would be found 


somewhere in this interval. The confidence interval 


inequality is: 


aro emia { x + tSx} (35) 


Where t is a value obtained from an empirically 
determined distribution called the t-distribution. The 
t-distribution is similar to a normal distribution 
except that it is flatter and more spread out. It 
approaches normality closely if it is based on a large 
sample size. The values of x + (tSx) and x-(tSx) are 
referred to statistically as the confidence limits and 


tSx as the limit of accuracy (L) 
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3. Required Sample Size 


Based onthe definitionvofethe Limit of@accuracy, 
it is possible to determine the sample size required to 
predict the population mean within a definite range for 
a certain level of accuracy. 

Since the limit of accuracy L=tS/Vn 

Then n=(tS/L)? O73) 

Where t is the value for infinite degrees of freedom but 
varies according to probability level; S is the standard 
deviation; and L is chosen to be some arbitrary value 


for allowable error. 


Arnold reported (1979a) that predictions of required 

Sample size had been used as measures of variability of 

a soil population with respect to a sampled property and 

as criteria to compare the relative efficiency of 

sampling methods. 
Binomial Confidence Limits Approach 

A special case of the confidence interval technique 
described above has been proposed for use in transect 
evaluations of soil survey map units (Arnold 1979; Stears 
and Hajek 1979). Arnold (1977) noted that in soil survey, 
many observations are of a binomial nature. That is, an 
observation either belongs to a class of interest or it 
belongs to some other. He assumed that soil scientists were 


able to recognize differences among soil properties and 


suarncenenpaslies si THRs 
of Getiupsi stig alqmss st: 
3 spans: arigetes 5 citrew a 
a 

WY),6 25499 8e 


7 


Yo stat aon 


‘(OVE sie 


riled asin 


_ 


sid mphent? bo. eegrooh aan i 
hashoete odd SFB etever cet 


aula Cretdghise oie ee se 7 ; 


7 ore dantinw’ "i 


bisiugas to. Bagi sotbetq tents ato ber eqs: Sienss : 

i6-Q)isiwyl sex Jo wetizesn ag) heew hoeu Seen Geil onra siqaee 
ina yytagon, betques. 5 o2 soe PN Nasties Sew 6a 

to ¢anetoitie s¥i ines. a aaagmo7/o/ © divas t> ee ' 

| (—iedo<= pod quae? 

“ae sscuhljeacd £ 

supledsed\iaesesAs vsnst! ines §.£04% isiseqe # 

geueross Wiuswey 27% Geentous ae ent evene vedi 

areas R6e!, snares eciqu dan Geer chine: 20 


see dans besan 4(°URE & OnsA .}atS? 


SZ 


thereby indicate whether an observation belonged to one 
class of soil or another. For the analysis he asked only if 
each observation was soil A or not soil A. He then evaluated 
the average amount of soil A in any given strata and 
determined the dispersion of the estimates of soil A within 
that strata. Two distinctly different techniques were 
proposed for determining the confidence limits for soil A. 
One was a somewhat modified application of the equations 
detailed above (Arnold 1977) and the other utilized a simple 
graphical solution that required knowledge only of the 
number of observations which met the defined class 
requirement and the number of ‘other than' observations 
(Arnold 1979a). 

Arnold's (1979a) proposed graphical method of 
determining binomial confidence intervals involved a 
modification of fiducial limits graphs published by Clopper 
and Pearson (1934). He plotted the total number of 
observations against the number of observations having class 
membership other than the one of interest. The resultant 
intersection was interpolated to obtain the upper and lower 
confidence limits (Figure 1). 

Analysis of Variance 

Analysis of variance essentially comprises a breakdown 
Ofethestotal Variation Of a’variable or group of variables 
into parts which can be assigned to the separate 
contributing sources (Nortcliff 1978). It is based on the 


principle that the total sums of squares can be divided into 
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Graph Used for Solution of Binomial Confidence 


Intervals (after Arnold, 1979a) 
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two parts, one associated with the sample means and the 
other associated with the within-sample individuals. In any 
division it is possible to obtain mean squares estimated by 


dividing the sum of squares by the degree of freedom. Thus: 
SGD) =SS HY daGi wand <sit2)= Ss (2)/det (2) (378) 


Where S(1) is the within-group variance and S(2) is the 
between group variance. SS(1) and $S(2) are the sums of 
Squares of the respective groups and df(1) and df(2) are 
their respective degrees of freedom. The between 
group/within group ratio of the mean squares is known as the 
F ratio. It is based on the F-distribution which differs 
according to the number of degrees of freedom in both the 
numerator and the denominator. It is calculated according 


£0; 
F=S(2)/S(1) (Sr) 


The F value representing this ratio is then compared to the 
critical F value for the 2 degrees of freedom used and the 
level of significance desired. If the calculated F value 
exceeds the critical F value the sample means were not 
estimates of the same population and therefore significant 
differences are shown to exist amoung the various tested 


means. 
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Beckett and Webster (1971) reviewed several studies 
where the authors had partitioned the variance and tested 
the between group/within group ratio of the mean squares 
(the F-ratio) for significance. Wilding and others (1965) 
tested the significance of differences within mapping units 
and within delineations of mapping units of seventeen soil 
properties. Fifteen of the properties were found to be 
Significantly less variable within delineations than between 
delineations. Seven properties were less varible within 
mapping units than between units. In contrast, McCormack and 
Wilding (1969) found that for all properties tested, the 
variability within mapping delineations was equal to or 
greater than that between delineations of the same unit. Liu 
and Thornburn (1965) demonstrated significant differences 
between soil types for various physical properties. 

Nortcliff£.(1978)* used: anal ysiss off variances of@ thes first 
few principal components generated by principal component 
analysis of his data as a substitute for analysis of all the 
variables individually. He partitioned the variance into 
levels corresponding to sampling strata which were a 
function of sampling intervals within parent materials. He 
demonstrated that a considerable portion of the variability 
occurred at the lowest levels (shortest sampling intervals) 
and that the degree of variability at any one level differed 
among the various parent material strata. 

Edmunds (NCSS 1979) recommended replication of 


observations if analysis of variance techniques were to be 
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used. He advocated use of a nested sampling technique and 
analysis of variance (ANOVA) to determine whether pedons or 
delineations were Similar or different at a given 
probability level. He partitioned the total variance into 
error (variability within 7 metres), pedons within 
delineations, delineations within strata and strata within 
soil associations to locate the source of variability ina 
mapping unit. Two separate mapping units were justified only 
if the major portion of the variance was among strata. 

In summary, analysis of variance techniques can be used 
to test the significance of the difference between sample 
means for any number of populations or strata. They can also 
be used to locate the sources of variability within a 
population in order to analyze and appreciate that 
variability. Beckett and Webster (1971) argued that 
Significance tests needed to be interpreted with caution and 
suggested that analysis of variance should be regarded 
primarily as an efficient means of deriving the components 
of variability. Liu and Thornburn (1965) noted that "when 
the F-statistic is used to Pceae Significant differences 
among the K population means, it fails to reveal which of 
the sample means differ from one another." Further analysis 
such as least significant difference (LSD) multiple 
comparison procedures were necessary in order to determine 
which of a group of sample means were Sone anes 


different. 
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III. MATERIALS AND METHODS 


A. The Study Area 
Location and Extent 

The fifteen map units evaluated by this study were all 
defined for the recently completed soil survey of the 
Calgary Urban Perimeter (MacMillan in preparation). This 
arbitrarily defined area consists of about 236,000 hectares 
Surrounding the city of Calgary. The precise boundaries of 
the study area are Shown in Figure 2. Also shown are the 
approximate locations of the 74 transects along which the 
information for this study was obtained. 
Physical Environment 

The study area includes diverse soil and landscape 
conditions. Knowledge of the distribution of parent 
materials within the Calgary area was of particular 
importance in formulating the concepts used to define the 
soil units. Three major source areas were recognized for 
tills found in the Calgary area. The western portion of the 
area is covered by till which has a Rocky Mountain origin 
and advanced eastward out of the mountains. The oRoR Rae 
portion is covered by till deposited by a Laurentide glacier 
which advanced westward from centers near Hudson Bay. The 
central part of the area contains a mixed till which has 
properties characteristic of both cordilleran and 
continental tills. It is thought to have been deposited by 


glaciers which advanced out of major foothills valleys north 
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Figure 2. Location of Transect Sites within the Study Area. 
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of Calgary and were deflected southeast upon encountering 
the margins of the Laurentide glacier(Proudfoot and others 
1981). Most of the glaciolacustrine sediments mapped in the 
area are fine to moderately fine textured and were deposited 
in proglacial and supraglacial lakes. Many of the 
glaciolacustrine lakes resulted from ponding between the 
retreating glacier front on the east and the regional slope 
on the west. Glaciofluvial materials occur mainly within or 
adjacent to the Bow and Elbow valleys and at locations of 
one time glacial margins. They consist primarily of gravels 
or sands but include some moderately fine textured silty 
materials. Silty eolian deposits are recognizable, but thin 
and discontinuous throughout the study area. They are of 
mappable extent only in a region which parallels the Bow 
Valley and the western limit of Laurentide glaciation. 
Alluvial, colluvial and organic materials are of only minor 
extent. Two alluvial units were evaluated in order to assess 
the expected variability of this material. No organic or 
colluvial units were sampled although a few sites were in 


organic or colluvial materials. 


B. The Mapping 

Field Procedures 

Mapping of the study area was conducted according to 
procedures currently used by the Alberta Soil Survey. 
Beginning in 1977, preliminary field and office | 


investigations were carried out to determine the nature of 
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various soils likely to be encountered within the area and 
their relationships to observable landscape features. 
Landscape units were then outlined on 1974 panchromatic 
aerial photographs taken at a scale of approximately 
1:331,680. From June 1977 to August 1980, traverses were made 
at one to two mile intervals, or less, along roads and road 
allowances, and approximately six to ten soil observations 
were taken within or bordering every section of land. This 
corresponded to a level 3 Survey Intensity Level as defined 
in 'A Proposed Soil Mapping System for Canada' (Expert 
Committee on Soil Survey 1979). At this level, most 
traverses are by vehicle and some are on foot. Some 
boundaries and almost all delineations are checked in the 
field. 

The soil encountered at each inspection site was 
classified and given a Soil eek as name if applicable. 
Profile descriptions and site characteristics such as parent 
material, type and texture, drainage, slope, landform, 
vegetation, erosion and stoniness were recorded at each 
location. The recorded observations were used to test the 
validity of the landscape units previously outlined on 
photos. Where necessary, adjustments were made to the 
physical location of unit boundaries on the photos or to the 
conceptual notion of the composition and characteristics of 
the defined landscape units. At the end of each field 
season, the separations which had been verified in the field 


were compiled, checked, and transferred to 1:50,000 National 
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Topographic Series (NTS) base maps in preparation for final 
drafting and publication. 
Map Unit Conceptualization and Definition 
The mapping units defined for this survey represented a 
Subdivision of the whole area into less variable units in 
keeping with the concept of informed prestratification of 
the landscape. Such prestratification is based on an 
interpretation of the factors affecting the genesis and 
distribution of soils on the landscape. Consequently, the 
map area was stratified into successively limited segments 
in the following hierarchical order. 
1. Ecological Subdivisions 
The highest level of stratification was based on 
assessments of such soil forming factors as climate and 
vegetation as they related.to physiography. 
Physiographic subdivisions were recognized which were 
judged to have similar climatic and vegetative regimes 
throughout their extent. Climate zones were defined 
according to Agroclimatic Zones of Alberta (Bowser 1967) 
and vegetative zones according to Rowe (1959). 
2.0 oO INMEGROUIDS 
Within a given climatic-physiographic zone, soil groups 
were established which consisted of closely interrelated 
Soil Series developed on similar parent materials under 
Similar climates. All landscape units dominated by a 
single Soil Series were placed into a soil group named 


after that series. Soil groups were considered to be 
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Stratifications of physiographic subdivisons based upon 
differences in parent material and dominant soil forming 
processes. Soil groups were defined strictly as a 
mapping convenience used to bring together various 
collections of soils in order to focus on pertinent 
aspects of the landscape. 

Soil Units 

The broad soil groups were further subdivided into soil 
units which were defined as subdivisions of soil groups 
such that within a given soil unit, the component soils 
were found in specified proportions. The soil unit, in 
combination with phase modifiers, was adopted as the 
basic element used to describe and interpret 
soil-landscape segments. Similar soil-landscape segments 
were outlined and placed within a named soil unit. The 
sum of all individual soil-landscape delineations placed 
into a given soil unit formed the basis for the 
description generated for that unit. Consequently, soil 
units were not viewed as real bodies of soil. They were 
generalized descriptions of what might be expected to be 
found within any given soil landscape delineation 
assigned to that unit. 

Soil Series 

The individual soils within any given soil unit were 
elassrfiiledsaccordingsatoeSorl SeniesteThisdis thexbasic 
unit of soil classification in the Canadian System of 


Soil Classification (Canada Soil Survey Committee (CSSC) 
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1978a) and consists of soils that are essentially alike 
in all major profile characteristics except texture of 
the surface. In this survey, Soil Series were defined 
for all different soils of significant areal extent. The 
series names were used as a vocabulary to describe the 
assemblages of different soils found in designated soil 
units. No attempt was made to map pure areas consisting 
of individual expressions of Soil Series. Seudes were 
viewed as the building blocks or constituents of map 
units and not as mappable soil bodies. 
Use and Significance of the Closed Legend Concept 
The technique used to identify landscape units on the 
map and describe them in the report employed concepts of the 
closed legend approach to mapping. Descriptions were 
provided for each unique soil unit notation found on the 
maps (excluding phase differences). In this method, similar 
landscape segments are grouped and described according to a 
range of characteristics common to all or most members of 
that group. The concept employed is to describe repeating 
patterns of landforms in terms of their included soils and 
landscape attributes. This approach allows the surveyor to 
fully describe features pertaining to the actual outlined 
areas rather than detailing only the nature of individual 
components as is the case with 'open' legends. The closed 
vegeda approach therefore lends itself to random transect 
evaluation of its descriptive accuracy as all occurrences of 


a soil unit defined by a particular legend symbol are 
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expected to possess soil assemblages and landscape features 
characteristic of that soil unit. Thus, a soil unit defines 
a population of soils from which a random sample may be 


extracted for the purpose of characterizing that population. 


C. The Tested Map Units 

Criteria for Selection of Map Units to be Evaluated 

Several considerations were involved in selecting the 
soil units to be included in this study. The first objective 
was to evaluate those units which were of greatest areal 
extent within the study area. This would allow for 
quantification of the largest proportion of the map area 
through determinations of the composition of the smallest 
number of soil units. In addition, care was taken to select 
at least one soil unit from among each of the major 
recognized parent geologic materials. A third consideration 
was the desire to evaluate a few soil units belonging to the 
Same soil group in order to determine if valid separations 
had been made within soil groups. 

To achieve these objectives, all the soil units defined 
as of April 1980 Gere ranked according to how well they met 
the above criteria. Attempts were made to conduct transect 
evaluations of at least five delineations of as many of 
these ranked soil units as time permitted. The fifteen soil 
units described below are those that could be tested in the 


time available. 
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Original Descriptions of the Tested Map Units 

The original descriptions of the soil units evaluated 
by this study were very general in nature (Table 4). The 
proportions of major included soils (Table 5) were 
determined by subjective field estimates which utilized 
concepts of dominant and subdominant profile types within 
given landscape units. No rigourous, quantitative methods 
were employed to arrive at these estimates; consequently 
exact agreement with the determined soil proportions was not 
expected. More extensive and accurate descriptions of the 
Soil Series and the soil units will appear in Soil Survey of 
the Calgary Urban Perimeter (MacMillan, in preparation). 
Differences in the two sets of descriptions reflect the 
adjustments made to map unit descriptions in the final 


report as a result of this study. 


D. Map Unit Sampling 

Sampling of the map units was conducted using slight 
modifications of the procedures outlined by Steers and Hajek 
(1979) and Arnold (1977 1979). The objective of the sampling 
was to obtain a random sample from each investigated map 
unit such that the sample represented and typified the unit. 
The following procedure ensured that within a given soil 
unit, the samples were both randomly selected and 


representative. 
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TABLE 5. ORIGINAL ESTIMATES OF SOIL UNIT SERIES 
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UNIT ZONE. MAJOR SOILS MINOR SG TES 
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Note: The proportioms do not necessarily add up to 
100% as the percentages of some minor included 
soils are not estimated 
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Step 1 - Assignment of Transects 

The decision to evaluate map unit composition by the 
random transect method was taken after approximately 80% of 
the field mapping had been completed. Consequently, it was 
impossible to assign representative transects to each 
delineation of each map unit while in the field. Transects 
‘were selected in the office by examining every delineation 
De ane map units chosen for evaluation and locating within 
them one or more transects which met specified criteria. The 
transects were oriented so as to traverse the complete 
geomorphic expression of the delineation in which they were 
located. Every attempt was made to ensure that the resulting 
transects represented the complete range of elevation, 
relief, drainage, vegetation, and tonal pattern as evidenced 
on air photos and topographic maps. A minimum of one 
transect was placed in each delineation of each map unit. 
Larger delineations had more than one potential transect 
assigned to them so that each transect represented about an 
equal area. The area represented by each transect was in the 
range of 50 to 100 hectares or about two to four times the 
area of a minimum size delineation at this scale of mapping. 
Step 2 - Random Selection of Transects to be Investigated 

Each transect located within a given map unit was 
numbered sequentially . After all delineations of a given 
map unit had been assigned one or more transects, the total 
number of assigned transects was recorded. These represented 


the total available population for that unit. A Subset of 
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this total available population of transects was chosen 
randomly using a Fortran program provided by C. Libovitz, 
University of Alberta Computing Services. The program 
randomly selected twenty numbers between one and n, where n 
was the total number of available transects in a given map 
unit. The transects corresponding to the last ten of the 
twenty numbers chosen were then located on the soil map. 
This process was repeated for each of the map units chosen 
for study. Ten transects of each map unit were selected so 
as to permit rejection of some transects if problems such as 
restricted access precluded their use. 
Step 3 - Selection of Appropriate Sample Interval and Sample 
Size 

ALLerechoosings theatransectSs@tombessampled mite was 
necessary to determine what sample interval would be most 
appropriate. Steers and Hajek (1979) recommended dividing 
each delineation into 10 to 20 fixed length intervals which 
were allowed to vary between delineations. This had the 
advantage of providing a sufficiently large number of 
observations even on short transects. However it introduced 
difficulties into treatment of the results as the size of 
areas represented by each site was not comparable among map 
units or even different delineations. For this study , 
Arnold's (1977) recommendations regarding sample 
intervalswere adopted. The interval between observations 
along all but one set of transects was kept fixed at 125 


metres or 150 single paces. This interval corresponded to 
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one-half of the diameter of a minimum size delineation at 
the 1:50,000 publication scale of survey. The fixed interval 
was chosen because it allowed for comparison of all results 
on an equal basis since all sites represented equal size 
areas of about one hectare. It also simplified the field 
procedures since different length intervals did not have to 
be computed and used for every delineation. An adjustment to 
this rule was made for SRC 2 map units which were inevitably 
Narrow and possessed a central drainage channel which 
dictated a transverse orientation of transects. This unit 
was sampled consistently using an interval of one-half the 
normal distance or 75 paces. This provided the necessary 
number of observations along these short transects while 
maintaining uniformity of sampling interval at least within 
the map unit. 

Selection of the total number of samples per transect 
was of course dependent upon the total transect length using 
this method. However, because of time constraints many of 
the selected transects had been purposely oriented in such a 
way within delineations that they did not exceed a maximum 
length of about 1500 metres. Thus most of the transects 
evaluated contained about 7 to 12 obsServation sites. An 
attempt was made to investigate at least five separate 
transects of each map unit. This number was chosen because 
it was realistically obtainable and had previously been 
reported as sufficient to characterize the major components 


of most map units (Steers and Hajek 1979; Amos and Whiteside 
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L975)e 
Step 4 - Selection of Appropriate Observations and Samples 

Prior to actually sampling the transects in the field, 
decisions had to be made regarding what observations and 
Samples were necessary to achieve the stated objectives of 
the study. 

Information pertaining to various classifications of 
the soil was collected in order to test the correspondence 
of the sample data to the initial working legend. This 
information (See Appendix 1) included a determination of the 
series name (if defined), the contrast of the observed soil 
to the series which named the unit, the status of the 
observed soil; its classification, drainage class, parent 
material (mode and texture), slope and landform. 

Data on site characteristics and profile morphology 
were collected in order to establish one variability of 
these characteristics by series and map unit. This enabled 
modal profile descriptions to be generated for these two 
Strata. The observations collected for this purpose included 
thickness of the LFH, Ah, Ahe, Ae, and B horizons; depth to 
lime, mottles, water table, bedrock or second parent 
material; color (hue, value and chroma) of the A, B and C 
horizons (where present); type of B horizon; structure of 
the B horizon (grade, class, kind); surface stoniness; 
coarse fragment content of the B and C horizons; and field 
texture of the A, B and C horizons. These observations were 


recorded according to procedures outlined in the System of 
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Soil Classification for Canada (CSSC 1978a) and the CanSIS, 
Manual for Describing Soils in the Field (CSSC 1978b). 
Laboratory determinations were conducted on samples 
taken from the surface (Ah, Ap or Ae) horizons and from the 
parent material below lime depth (Ck) wherever possible. 
These data were collected in order to determine mean values 
and confidence intervals for properties used to interpret 
the map units, as well as to provide quantitative data on 
which to base assessments of map unit differences. The 
laboratory results and derived classifications included 
determinations of sand, silt and clay content of the parent 
material, USDA texture, Unified classification, plastic 
limit, liquid limit, and plasticity index of the C horizon 
sample, percent calcium carbonate equivalent and pH of the C 
horizon, and pH and organic carbon of the A horizon sample. 
Examples of the forms used to record the field observations 
‘and laboratory data are included in Appendix 1. 
Step 5 - Actual Field Implementation and Data Collection 
After determining which observations and samples were 
required at each site, and randomly selecting transects to 
be sampled, the actual field implementation and data 
collection was undertaken. Each selected delineation and 
transect was located in the field. A starting point was 
identified at the intersection of the chosen transect and 
the delineation boundary. After locating the starting point, 
a compass bearing was taken to ascertain the direction to be 


followed by the transect. Exactly seventy five paces 
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(one-half of a normal sampling interval) were taken along 
the bearing direction. This step was included in order to 
ensure that all samples were taken within the true 
boundaries of the delineation and to exclude some 
anticipated boundary effects. At the initial site, and each 
subsequent site, an auger hole was bored to 100 cm or deeper 
if no lime was encountered. The observations detailed above 
(and in Appendix 1) were made and recorded and two samples 
were obtained, one from the surface (A horizon) and one from 
the parent material (Ck horizon). The next sample site was 
located by continuing in the bearing direction for 150 paces 
(one full sample interval) and then stopping and repeating 
the sampling procedure. Sampling continued in this fashion 
until the approaching delineation boundary was within 75 
paces (one-half of a normal sampling interval) of the 
current sample site. The transect was then er needs 
Step 6 - Laboratory Determinations and Data Management 

All field data were recorded on coding sheets prior to 
entry into a MICRO data management file (see Appendix 1). 
MICRO (Institute of Labor and Industrial Relations (ILIR) 
1977) was chosen for its simplicity and ease of operation. A 
further advantage was that it interfaced interactively with 
an easy to use statistical package (MIDAS: Statistical 
Research Laboratory (SRL) 1976). These two mutually 
compatable software packages were found to considerably 
facilitate management, reduction and analysis of the data. 


Field samples were removed to the laboratory for analysis, 
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the results of which were also entered into a data 
management file. The laboratory methods used for each 
analysis were those recommended by McKeague(1978) for 
Standard soil survey use (see Table 6). 
Note on the Particle Size Determination Data 
The values of percent sand, silt and clay as 
determined by the hydrometer method are included with 
the raw data reported in Appendix 1. Inspection of Pnece 
values revealed that they were consistently higher for 
clay and lower for sand and silt than anticipated. 
Consequently, a subset of the total sample population 
was selected (28 samples) and reanalyzed using both the 
Original hydrometer method and the pipette method 
(McKeague, 1978). Comparison of the two sets of values 
determined by the hydrometer method revealed them to be 
highlyecorrelated (S, r=. 96;MSimer=196;C, r= )99)eandito 
be precise within the accepted limits of laboratory 
error (+2%). The values obtained by the hydrometer 
method versus the pipette method were also determined to 
beshighly»correlated= (Shmr=.997 sSigen=.97> 9C, r=.99) but 
the values of clay were consistently higher (9%) by the 
hydrometer method while those for silt and sand were 
lower by about 5% each. 
Since most particle size data reported in the 
literature employs the pipette technique and since the 
initial hydrometer results were shown to be consistently 


different from corresponding pipette results, it was 
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Table 6. Methods of Laboratory Analysis used in this Study 
(after McKeague, 1978) 


Percent Sand,Silt,Clay <2mm Hydrometer Method Day(1965) 
Without pretreatment: 
except Calgon dispersion 


Atterberg Limits As described ASTM( 1971) 
(WL, WP, IP) 


PH (of A and C horizons) pH in .01 M CaCl2 Peech( 1965) 
Carbonate % (C horizon) manometric procedure LECO manual 
Organic Carbon Dry Combustion- LECO Bremner and 
(A Horizon) induction furnace Tabatabai(1971) 


Tabatabai and 
Bremner (1970) 


Electrical Conductivity Conductivity cell in CN@ARe) 
of selected A,C Horizons saturated extract 
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decided to adjust the reported values of sand, silt and 
clay prior to analysis. This adjustment was done by 


means of the following equations: 


1. NEW CLAY = 1.0*OLD CLAY - 9.23 (r=.99) GT0R) 
2) NEW SAND = 1.1#O0LD SAND + 2.3 (r=.99) (is) 
3. NEW SILT = 100 - (NEW CLAY + NEW SAND) (G1) 


The adjusted values were used to determine the means and 
confidence intervals for sand, silt, and clay which are 


referred to in the following discussion. 
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IV. RESULTS AND DISCUSSION 


A. Introduction 

The raw data upon which all aspects of the following 
discussions are based consists of the field observations 
made at each site along each transect and the laboratory 
results of analyses performed on soil samples taken from 
each site. This basic data set is listed in full in Appendix 
2. The data is presented arranged alphabetically by Soil 
Unit (i.e. ADY 1) and by unique transect number within each 
soil unit. There are 15 different soil units and a total of 
57 transects each containing data pertaining to 64 
variables. 

The abbreviations and codes used to identify the 
variables and variable values are fully documented in 
Appendix 1. All information appearing in Appendix 2 was 
stored in a MICRO data management file according to the 
format documented in Appendix 1. This was done in order to 
facilitate handling of such a large data set, particularly 
as regards data reduction and analysis. A few variables for 
which data were initially recorded as indicated on the 
sample field data sheet (see Appendix 1) are not listed in 
Appendix 2. They were judged to contain too few valid 
observations to be of consequence in data analysis. 
Description of the Variables 

The data obtained for this study were grouped into two 


categories for purposes of analysis. Group one contained 
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analytical variables which were measured on interval or 
ratio scales. This group consisted of measured, continuous 
Parameters such as thickness of LFH, Ah, Ahe, Ae or B 
horizons; depth to lime or second parent material; coarse 
fragment content; or slope as well as the laboratory 
determined values of percent sand, silt, clay, liquid limit, 
plastic limit, plasticity index, A and C horizon carbonate 
content and pH; C horizon electrical conductivity and A 
horizon organic carbon. These variables were suitable for 
analysis by normal statistical techniques designed for 
Parametric data. They were, however, investigated to see if 
they met the basic requirements for each technique. Most 
Parametric methods require that the variables have a normal 
distribution and finite variance. These requirements are 
usually assumed to be met by randomly collected soil 
property measurements. While anticipating that the data 
collected for this study would also meet these criteria, it 
was considered prudent to make at least rudimentary, visual 
inspections of group one variables to determine if 
Significant, obvious, departures from normality were 
evident. This was done by computing descriptive statistics 
including skewness and kurtosis for all non missing cases of 
each analytical variable (MIDAS:DESCRIBE command) and by 
plotting histograms to display the frequency distributions 
of values for each variable. (MIDAS:HISTOGRAM command) No 
rigorous techniques were employed to test the conformity of 


the observed distributions to the assumed normal 
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distribution. None of the statistical tests for normality 
can claim universal acceptance or applicability (SRL, U of M 
1976). However, most statistical techniques used in analysis 
of soil variability are quite robust and can withstand 
Significant departures from normality (Liu and Thornburn 
1965). Most variables had acceptably low values of skewness 
and kurtosis and had frequency distributions resembling a 
normal distribution. 

The second group consisted of categorical parameters 
which were measured on nominal or ordinal scales. All the 
remaining variables fell into this group. Some parametric 
techniques can successfully utilize this type of data but 
others such as analysis of variance and computation of means 
and variances are inappropriate. Non parametric techniques 
such as determinations of medians, quartiles, modes or one 
way to n-way contingency tables are generally used for 
analysis of such data. Sample histograms of these variables 
were observed to be highly skewed and anormally distributed, 
particularly within defined strata (i.e. Soil Series, soil 
units). Consequently, analytical treatment of these 


variables was minimal. 


B. Simple Measures of Purity or Percent Correctness 

A great deal of information can be obtained by simply 
determining the percentage of total observations within a 
given stratification level (soil unit) which meet certain 


criteria for membership in any given class. In this study, 
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classes were arbitrarily defined and decisions regarding 
class membership were primarily subjective. Thus at each 
Site the observed soil was assigned to a given series, if 
applicable, as well as to various other classes such as 
contrast, parent material, mode of deposition and texture, 
SOil Order, soil Subgroup, landform and drainage. It was 
assumed that the surveyor was capable of correctly 
identifying the classes into which each site fell. 
Consequently, the percentage of observations within each 
soil unit which met the criteria for membership in any given 
class provided an estimate of the purity of that unit with 
respect to each classification level. 

Table 7 summarizes the 'percent purity' of the tested 
soil units relative to several different classifications. 
Naming series refers to the percent of total observations 
Seon each map unit which were judged to belong to the 
series which names the map unit. No and low contrast soils 
were those judged to be either the naming series or very 
Similar soils which differed little from the naming soil and 
would be interpreted similarly for most uses. Recognized 
soils included all soils which were recorded in the original 
soil unit descriptions as being likely to occur in the unit, 
regardless of their similarity to the naming series. The 
soil Order and soil Subgroup classes contained all sites 
which, at the Order or Subgroup level, had the same 
classification as the naming Series. Three parent material 


variables were analysed. The percentage of sites in which 
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Tabilewy/ terercente runity of SorleUnitssror,; Selected 
Characteristics 


SOIL NO. NAMING NO & LOW REC. SOIL SUB 
UNIT SErtES SERIES CONTRAST SOILS ORDER GROUP 
ADY 1 45 2a, 89 215) 100 78 
ATI) a7 89 89 94 100 Js 
DEL’ 1 43 62 81 Ua 98 ile 
DVG 1 26 46 61 58 96 85 
ELB 2 20 10 45 80 50 15 
Bouse 48 a. She) 88 96 eo 
ESH@2 aie) 34 65 ag Ibs 34 
ESHes 7 || 47 86 86 96 85 
LLK 1 41 41 g5 95 S38 44 
LIGe Shs) 20 55 49 51 26 
RSN 1 28 14 67 40 61 35 
SPR: 1 She on 68 70 78 ue 
SPYSs 28 68 81 fs 90 75 
Syke | 2% 41 64 68 82 50 
SRES2 33 10 42 48 52 2y 
MAP AVERAGE 42 His 74 80 56 
SOIL NO. TOP PARENT MAT. COMPL. DRAINAGE LANDFORM 
UNIT SIGE So tec aaa aria PGM. 


MODE TEXTURE 


ADY 1 45 38 82 20 oh 90 
ATL 1 3% OF 86 86 100 86 
DEL 1 43 74 76 Us 86 98 
DVG 1 26 62 62 56 96 100 
EBLB 2 20 90 Ss) 60 65 60 
ESHe 48 94 100 85 94 87 
Bootie 2 oils) 94 100 88 65 82 
FSH=3 Zl 90 86 Tal 90 90 
LLK 1 41 98 98 she) Ps 60 
ETGe | 35 80 il 74 100 80 
RSN 1 28 50 68 25 89 aS) 
SPRe Sd Ws 81 54 84 ae 
See 28 86 89 qs. 85 96 
SRG 22 35) 86 59 ae) 100 
SRewe 35 79 1) 58 18 87 
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the upper parent material mode and texture were correctly 
predicted in the original soil unit descriptions was noted 
under the headings 'Mode' and 'Texture' in Table 7. Complete 
PGM referred to those sites in which mode and texture of 
both upper and lower parent materials (if present) conformed 
to the described soil unit description. The headings 
"Drainage' and 'Landform' document the percentage of sites 
in each unit at which the encountered drainage class and 
landform type was as defined for the unit. 

Lege se sead ly apparenty Ehatecerrainecn stiemsMmapeunits 
listed in Table 7 had acceptably high degrees of purity 
while certain others appeared at first glance to have a very 
poor predictive capacity. The relatively pure units were 
taken to be those in which the naming soil constituted 40% 
or more of the total observations in Prat unit or perhaps 
more importantly, greater than 65% of the unit consisted of 
the naming series and similar low contrast soils. These 
Were Wome NUN ap ihe Pp genie; |, 26h 1, it sme 1, Soe ae 
SPY wiasnd s.mancgunasl Lys, (SRE sl wAtniOheOcOopOC mT Ono fvalel wihe 
observations taken in these units conformed to the expected 
values of the various examined classes. Since these units 
covered a very large portion of the entire mapped area it 
was possible to conclude that this portion of the mapped 
area was reasonably well mapped and accurately described. 

The soil units which AA SeS hls: Showed lower percent 
Dulipitie seuiniGuLUGed sAD Vos leer Bisa Sra nin Com mero Nealon Ce ORG 


2. These units deserved closer scrutiny to determine if they 
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were in fact poorly mapped, or just poorly described, and if 
so if adjustments to the descriptions could resolve the 
apparent poor predictive capacity. 
ADY 1 

ADY 1 unit was observed to contain a very high 
proportion of no and low contrast soils (80%) and to be 
incorrect mainly with regard to series classification and 
complete parent material description. Thus the soils 
encountered in ADY 1 unit differed from Academy Series 
mainly with respect to their parent material mode of 
deposition. This inconsistency arose from the fact that 
Academy Series was initially defined very broadly. It was 
difficult to decide, prior to examination of the results of 
this study, whether the parent material in ADY 1 areas was 
predominantly till or consisted of a silty aeolian or 
glaciolacustrine veneer overlying till. Consequently, a 
compromise solution was initially proposed in which the 
dominant parent material was assumed to be till, but the 
till was described as having a 'washed' appearance or silty 
surface layer. This solution was not acceptable when 
decisions had to be made during transects about whether a 
site was till or not till. Additionally, it was noted during 
transect sampling that a readily apparent difference existed 
between the overlying silty veneer (where it occurred) and 
the underlying, more compact, moister till. Thus a second 
series which had initially been included in the Academy 


definition was separated during transect sampling. This soil 
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was called Rockyview and was defined as an Orthic Black 
developed on a fine silty aeolian or glaciolacustrine veneer 
overlying fine silty to fine loamy till. Therefore the low 
"purity' observed for ADY 1 unit was predominantly a 
consequence of splitting the initial definition of Academy 
Series and creating a second series to recognize slight 
changes in parent material properties and origin relative to 
Academy. When this new series was included in the unit name 
and the soil unit was recognized to be a complex of two 
Slightly different parent materials, the low percent: purity 
estimates were considerably improved. The two naming series 
of a redefined RKAD 1 unit made up 49 (RKV) and 27 (ADY) 
percent of the unit respectively for a total of 76 percent 
purity with respect to the two naming series . Similarly 
when the parent material was defined as being either a thin 
Silty veneer overlying till or entirely till then the parent 
material accuracy improved to 96%. This example illustrated 
a soil unit which was not poorly mapped but simply 
incorrectly described. Once recognized as a complex unit and 
described accordingly, the predictive accuracy of ADY 1 soil 
unit (now RKAD 1) improved dramatically. 
ELB 2, RSN 2 

ELB 2 and RSN 2 units also showed low purity. RSN 2 was 
included with ELB 2 in this discussion since both were 
essentially similar in initial definition and both were 
found to contain similar variabilities and soil inclusions. 


Initially both were defined as predominantly Orthic Gray 
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Luvisols with Ahe horizons up to but rarely greater than 5 
cm thick. ELB 2 was assumed to occur predominantly on fine 
clayey glaciolacustrine materials and RSN 1 on fine clayey 
till. Observations taken along the selected transects in 
both units indicated that the Ah or Ahe horizons were 
consistently greater than the 5 cm estimated. Consequently, 
many of the pedons were classified as Dark Gray Luvisols. 
Some had little evidence of eluviation and were classified 
in the Chernozemic Order as Orthic Dark Grays or Orthic 
Blacks even though the areas were heavily treed and the 
dominant climate was cool and moist (5H). Both units 
contained some Orthic Gray Luvisols (ELB 2 - 15%, RSN 1 - 
35%) but they were subdominant soils at best. Consequently, 
the transect data indicated that a change in classification 
from Orthic Gray Luvisol to Dark Gray Luvisol was necessary 
for the dominant soil in both these map units. This did not 
result in dramatic improvements to series classification 
accuracy but when the similar soils (Orthic Dark Grays and 
Orthic Blacks) were included in the analysis both units were 
observed to contain about 55% no and low contrast soils and 
between 15 and 35 percent Orthic Gray Luvisols. The ELB 2 
analysis was affected by data from one transect which was 
improperly mapped and contained a predominance of poorly 
drained soils. Otherwise, both units could be seen to have a 
Similar assemblage of soils at least insofar as 
classification was concerned. In further examining these 


units, ELB 2 was observed to contain till at or near the 
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surface at 40% of the sites while RSN 1 unit contained 
glaciolacustrine materials at 45% of the sites. 
Consequently, it was concluded that no effective separation 
of parent materials was being achieved by having two 
different map units. A new, complex, map unit (ELRS 1) was 
defined which was allowed to include highly varying amounts 
of till or glaciolacustrine but since both parent materials 
were fine clayey in texture interpretations made for the 
unit were not greatly affected. ELB 2 and RSN 1 are examples 
of units which were neither well mapped nor well described. 
The observations obtained during transect sampling allowed 
for a marginally improved description of a new complex unit 
but the mapping accuracy remained suspect. The new complex 
unit must simply be described as highly variable with 
respect to both parent material origin and Subgroup 
classification. It was not surprising to note that both RSN 
1 and ELB 2 were mapped under forest in non definitive 
landscape positions. Consequently, many of the clues 
necessary for accurate determinations of map unit 
characteristics from air photos were absent or supressed for 
these units. 
PSHeZeerone 3 

FSH 2 was observed to have a poor predictive capacity 
with respect to naming series, Subgroup classification and 
drainage (Table 7). This low observed purity did not in this 
case indicate inaccurate mapping or poor description. Rather 


it served to emphasize that some justification for 
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recognizing FSH 2 aS a Separate map unit distinct from FSH 1 
existed, and that FSH 2 had been correctly mapped and 
described. FSH 2 unit was defined as having a significant 
component of imperfectly to poorly drained soils and a 
somewhat more variable assemblage of better drained soils 
than FSH 1. The collected data would seem to support this. 
Thirty percent of the soils were Gleysolic or gleyed . 
Additionally, Rego and Calcareous Black pedons were far more 
common than in FSH 1 units (28% total). 

FSH 2 then is an example of a unit which intentionally 
lacked high predictive capacity with respect to the naming 
Series and certain of its characteristics (in this case 
drainage) . FSH 2 predicted not only the occurrence of the 
naming series but also indicated that a substantial 
component of poorly drained and other different soils were 
to be anticipated. In a similar fashion, FSH 3 unit was 
defined as differing from FSH 1 mainly due to the presence 
of till within the control section over large portions of 
the unit. Examination of the parent material composition of 
these units revealed that 41% of the sites within FSH 3 unit 
had till at or near the surface while in FSH 1 unit less 
than 15% of the sites had till in the control section. This 
then would also appear to be a valid separation, though 
perhaps it) vs’ not of great significance since thertill 
tended to be similar in texture to the glaciolacustrine 


parent materials of FSH 3 unit. 
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LTC 1 

LTC 1 unit had a low percent purity with respect to 
soil classification at all levels as well as relative to 
soil contrast. This unit was more variable than first 
described and contained more soils with Ah or Ahe horizons 
greater than 5 cm thick than anticipated. Consequently, the 
dominant soil for the unit would be better classified as a 
Dark Gray Luvisol and similar low contrast soils would 
include Dark Gray and Orthic Black Chernozemics. Orthic Gray 
Luvisols should probably have been recognized as 
subdominant, medium contrast soils. When these adjustments 
were made to the soil unit description, series 
classification accuracy remained at only 25% but percentage 
of no and low contrast soils improved to 70% and 
consequently the interpretive capacity of the unit was 
improved. 
SRGsel S:iSRG; 2 

The final units deserving of comment were SRC 1 and SRC 
2. Both are alluvial soil units and as such were anticipated 
to be highly variable. The intent of defining two units was 
to attempt to separate the upper, more stable, less 
variable, alluvial terraces from the lower, more variable 
ones. The data in Table 7 would appear to support this 
separation as in all cases, SRC 1 unit had a higher 
percentage 'purity' than SRC 2. Sarcee was the single most 
extensive Series in SRC 1 soil unit. It was not the dominant 


Series in SRC 2 map unit and was in fact secondary to Rego 
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and Gleyed Rego, Dark Grays and Gleyed Cumulic Humic 
Regosols developed on the same parent materials. SRC 2 is an 
example of a convenience unit where, in the opinion of the 
Surveyor, the mapped area was not of sufficient extent and 
the dominant soil was not sufficiently different to justify 
the creation and definition of a new Soil Series and 
accompanying map unit or units. 
Summary 

In summary, examination of Table 7 revealed that many 
of the major soil units had acceptably high levels of 
"purity' or predictive accuracy. Among those with low 
observed predictive accuracy, several were intended to be 
variable units with lower purities than their associated 
pure counterparts (FSH 2, FSH 3, SRC 2). One (ADY 1) was 
observed to have a low purity of naming series and parent 
material as a result of the decision to refine an original 
broad definition of Academy Series in order to recognize two 
Slightly different parent material conditions. A slight 
revision to the description corrected the low purities 
observed for ADY 1 unit. Three units were both incorrectly 
described and had inherently high variability which 
precluded improvements in the accuracy of their mapping at 
this scale. They were ELB 2, RSN 1 and LTC 1. ELB 2 and RSN 
1 were joined to form a new unit ELRS 1 since no effective 
Separations were maintained by keeping the two separate 
Units MLTG Uehadithe  classiiication OLS 1tsmdominanitesoid 


changed from Orthic Gray Luvisol to Dark Gray Luvisol. This 
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did little to improve the series purity but did improve the 
DUGELYewlenecespect ilo. LOWNCcONntrastusoil se linaliys 
consideration of the map averages computed for each purity 
determination appeared to indicate that, on the whole, the 
area was adequately mapped. Naming series was mapped 
correctly 42% of the time; no and low contrast soils were 
found at 73% of all sites and the parent material at 66% of 
the sites corresponded exactly to that described for the 
main soil of the units. These values are similar to those 
which have been reported in the literature for order 2 and 3 


Survey map units (Beckett and Webster 1971). 


C. Confidence Intervals for Series Composition of Soil Units 

The 90 percent confidence limits for series composition 
of the investigated map units were computed in order to 
effect a more quantitative appraisal of soil unit 
composition than permitted by simple assessments of percent 
purity as previously described. The confidence intervals 
were determined using both Arnold's (1979) graphical 
technique and a computer procedure which calculated the 
confidence interval of the mean for n sample means (MIDAS: 
DESCRIBE COMMAND). These confidence intervals, as well as 
the original legend estimates of series composition for the 
major Soil Series recognized in each map unit are listed in 
Table 8. 

Both the graphical method and the computer calculation 


of sample mean confidence intervals yielded comparable 
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Table 8. 90 percent Confidence Intervals for Component 
Composition of Soil Units 


SOIL # SERIES # CONFIDENCE INTERVAL # ORIGINAL 
UNIT SITES OR RECOG -------------------- MEANS ESTIMATES 
CONTRAST GRAPHICAL COMPUTED 
ADY @1 45 ADY di 18-40 18-45 5 80-100 
RKV 22 36-60 30-60 5 = 
EBO 3 - - - - 
ATi 37 ATT 33 79-96 85-95 5 80-100 
DEL 1 35 DEL 7, 62-85 55-71 6 90-100 
RKV 6 7-25 (13-34) 3 = 
DVG 1 25 DVG 11 30-60 (26-75) 3 60-90 
ELB 20 ELB 2 5-30 (13-23) 2 30-50 
POT 6 20-55 (54-100) 3 0-15 
FSH 1 48 FSH 37 65-86 60-89 6 40-60 
FSH 35 FSH 12 24-50 23-45 5 40-60 
POT 8 15-35 (19-36) 4 10-30 
FSH 3 21 FSH 10 30-65 27-76 4 40-60 
LCON 9 28-62 (25-66) 3 30-40 
EEK 41 LLK 1h 30-54 31-54 5 50-80 
BPW it 18-40 (23-40) 4 20-50 
CABL/LG 7 8-28 = = - 
ETC 4 35 ETG 7 10-30 (28-51) 3 50-80 
LCON 8 15-40 - - 10-20 
HCON 9 14-38 (15-46) 4 10=30 
RSN 1 28 RSN 4 6-28 (2-55) 2 70-90 
LCON 16 40-70 (46-65) 4 10-20 
SPR 1 37 SPR 19 39-65 (33-80) 3 40-60 
HCON 7 (12-32) 13-32 4 10-30 
SPY 1 28 SPY 19 48-75 54-88 5 40-65 
GLEYED 4 10-30 ‘= - 0-15 
SRC 1 2? SRC fs) 25-55 (58-71) 2 60-80 
LCON 5 10-40 - - 20-40 
MCON 6 15-46 13-42 3 0-15 
SRC 33 SRC 3 5-20 (14-30) 2 30-50 
LCON iia 23-48 18-53 5 20-40 
MCON 18 14-38 (22-32) 4 ~ 
HCON a 23-48 23-45 5 10-40 


Transects with means of zero excluded by computer when computing 
confidence intervals for a given series. 
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results. Discrepancies were due mainly to the 
characteristics of the computer procedure. It treated values 
ofazerom(0v@tormthetproportiion offa civenSsoiiiinkatgiven 
transect as missing data and excluded them from the 
analysis. Consequently, transects which did not contain any 
occurrences of a particular soil were not used to compute 
the confidence intervals for the proportions of that soil 
expected in a given map unit. Confidence intervals computed 
on less than the total number of transects conducted for a 
Given map unit are enclosed in brackets in Table 8. They 
should be rejected in favour of the values computed by the 
graphical method. Since the two methods yielded comparable 
results and since the graphical method utilized all the 
observations made in a particular soil unit, the following 
discussion of soil unit composition will refer to the 
graphically obtained results. 

In general, the determined confidence intervais defined 
the probable mean values of series proportions in the map 
units at an acceptable level of accuracy for the major soils 
of each map unit. Most proportions were predicted to within 
pluseor minus) 10°tor15 percent sof /}thewtruet population <mean 
at 90 percent level of confidence. This corresponded 
reasonably well with the level of accuracy currently 
attempted for estimates of map unit composition in similar 
Sorl)lsunveyseatesimilar scalesseltavould i theretonerappear 
that the number of transects conducted was sufficient, in 
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chosen 90 percent confidence level. 

The determined confidence levels also provided a 
quantitative evaluation of map unit composition which could 
be compared to the original estimated compositions to 
determine which soil units were well mapped and which were 
not. The objective was primarily to evaluate the degree of 
correspondence of the Hered limits to the estimated 
limits. However, the technique was found to provide great 
potential for producing accurate soil unit descriptions at 
any stage of legend development. The discussion of the 
individual soil unit evaluations focuses primarily on the 
degree to which the initial estimates corresponded to the 
actual determined values, and the apparent reasons for 
non-correspondence, if present. However, reference is made 
to possible application of the results to redefinition and 
improved description of certain poorly described soil units. 
ADY 1 

The major Series in ADY 1 unit were determined to be 
Rockyview (48+ 12%) and Academy (29+ 11%). The initial 
estimate was that 80 to 100 percent of the unit consisted of 
Academy Series. Since Academy Series was initially defined 
to include pedons now characterized separately as Rockyview 
and Academy, the agreement between the original estimates 
and the transect evaluations was fairly good. The transect 
sampling revealed that there were actually two readily 
distinguishable series in ADY 1 unit rather than the 


initial, single, broadly defined Academy Series. This 
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allowed the description of ADY 1 to be altered accordingly. 
ATL 1 

This unit was determined to contain 87+ 9 percent 
Antler Series and no other major, subdominant soils. This 
agreed extremely well with the estimated proportions of 80 
to 100% Antler Series in ATL 1 unit. The unit was therefore 
well mapped and well described. 
DEL 1 | 

This unit was found to contain 74+ 11 percent Delacour 
Series and 16+ 9 percent Rockyview Series. The initial 
estimate of 80 to 100 percent Delacour Series was obviously 
an overestimate but since Rockyview is quite similar to 
Delacour, the incorrect estimate would not significantly 
affect most interpretations. The general unit concept of 
predominantly well drained Delacour Series and no 
Significant subdominant, limiting, soils was confirmed by 
the transect evaluations. The only question raised by these 
results was whether a separate complex unit, already defined 
as DERK 1, was actually necessary. It was created to 
recognize minor occurrences of silty, Rockyview Series in 
dominantly Delacour areas. Had this analysis been carried 
out earlier, additional field investigations of DERK 1 
delineations could have been conducted to determine if this 
unit actually contained a significantly greater proportion 
On Rockyview Series than DEL 1.) ii not), the two units could 
have been consolidated, thereby simplifying and improving 


the legend through the elimination of non-distinctive units. 
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DVG 1 

This unit was estimated to contain 60 to 90 percent 
Dunvargan Series and actually found to consist of 45+ 15 
percent Dunvargan. The agreement was not as good as was 
anticipated for this unit. The explanation for the 
discrepancy lies in the fact that more soils containing some 
glaciolacustrine parent material within their control 
sections were encountered than had been originally 
estimated. DVG 1 units were mapped adjacent to FSH 1 units 
and were transitional between the entirely glaciolacustrine 
soils of the valley bottoms and the till soils found on 
ridges. It was thought that little glaciolacustrine 
sedimentation had occurred in this landscape position. 
Evidently this assumption was incorrect and the intermediate 
landscape positions occupied by DVG 1 soil units were in 
fact subject to depositon of glaciolacustrine sediments. 
Seven pedons consisted of soils developed on thin 
glaciolacustrine overlying till for a confidence interval of 
33+ 15 percent. It would be necessary to modify the 
description of DVG 1 unit such that these medium contrast 
glaciolacustrine over till parent material soils were 
recognized in order to achieve the desired correspondence 
between the determined composition and the described 
composition. 
ELB 2 

This unit was determined to be incorrectly described in 


thesyoriginal legend. -1t.had been vestimatedsto.contain S0atc 


somsueg 02 33 08 aliases 
#1 4@) ioe ge@tevo> cf bay “ 
26W 25 baa ‘a soni amy a 
od 302 ads snete 
amca paitarsgnop el: oe sion 38 Seay ; 
tortnos tieds aidtiw Seige 


eilenieiao nesd’ atin? 

eiind {Hea o7 saat ad ee cm 
eflsneuseloiss.e ylegisns “ods gait pi 
no. beued adler flit add baw emaisod'ysiiov ofa toetion 
eiiiraupetoioel?: #1228 i ook a 2 


noltteor sqysadifel, eins mes ‘Bed oof 
eseihsmsainl sds’ bre dseri0501 re ee ida —a 
ve (Siee esinny lise | 2VC ud Soren gs enaivineg sqeoebnet 
-eihgal hee Stilt veuseiotaskp ye iedeg 34 speteua: dag? 
nits n> Beacleveb el<eoe e-Beratenos unohag navel 

fo Leyasant sarseitioy =. 102 fer phige weve oo, tewostoisale ) 
ght yiibem 33 creoesnas ih Bag 2] .2ns20eq aaah | 
fasyihesauiiem <ési7 Jed: acoeeasnieat. ove. ta colaqiannee 
atoW Giloe tat sasan ats 5 ey fhe seve enla7a. 2 
sovebtogreyse> Seiizeb ut: ovsigiae @2 JeGro Ss bomiag 2 


| ‘beds se9b si? oe nets acetal Beaebuers at otc. 


ay 


F 
: 


78 


50 percent Elbow Series and zero to 15 percent Pothole Creek 
Series. Transect evaluations indicated that Elbow Series 
made up only 18+ 13 percent of the unit and Pothole Creek 
comprised about 38+ 17 percent. No other single series 
formed more than 20 percent of the unit so an improved 
definition was difficult to produce. The determined 
inaccuracy was traced to the presence of thicker Ah horizons 
than originally estimated thereby changing the 
classification of numerous included pedons, and to the 
presence of till parent materials at depth and to the 
surface within the unit. Since RSN 1 unit was similarly 
variable and unpredictable, it was decided to join the two 
units on the final legend to produce a single poorly 
predictive unit rather than two separate units with 
overlapping compositions. 
ESHe! 

This unit was found to contain about 75+ 10 percent 
Fish Creek Series. The original estimates were that 40 to 60 
percent of the unit was Fish Creek and a further 20 to 40 
percent consisted of similar, unnamed soils, mostly 
Eluviated Blacks and Dark Grays. The transect sampling did 
not uncover significant numbers of these anticipated similar 
soils and their prediction was concluded to be irrelevant. 
The determined proportion of Fish Creek Series in this unit 
was therefore in good agreement with the general unit 
concept of predominantly Fish Creek or similar, non-limiting 


soils. The unit was found to actually be 'purer' than had 
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been anticipated. It was proposed that the unit description 
could be modified to detail the relatively high proportion 
of Fish Creek Series actually found within the unit during 
transect sampling. 
FSH 2 

This unit was determined to contain 37+ 13 percent Fish 
Creek Series and 25+ 10 percent Pothole Creek Series. This 
represented very good agreement with the initial estimates 
of 40 to 60 percent Fish Creek Series and 10 to 30 percent 
Pothole Creek Series. The original estimate of the 
proportion of Fish Creek Series in the unit was somewhat 
high but the discrepancy was mostly accounted for by 
marginally different, Rego Black or Gleyed Black pedons. 
This observation was repeated on other soil units which 
occurred on rough topography or included significant 
pee cee soils. These areas tended to contain a more 
complex assemblage of pedons which differed slightly, in one 
or more respects, from the dominant, well drained pedon. 
This was an aspect of the soil-landscape model which should 
have been obvious to the surveyor immediately, but which was 
only recognized when the disciplined sampling approach of 
the transect method was utilized. 
ESHe3s 

This unit was determined to contain 48+ 18 percent Fish 
Creek Series and 45+ 17 percent similar soils, mostly Orthic 
Black soils on glaciolacustrine overlying till. The original 


estimates were for 40 to 50 percent and 30 to 40 percent of 
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these two soil components respectively. Consequently, 
agreement between the determined composition and the 
estimated composition was good. The unit was demonstrated to 
be well described and well mapped. It was noted that the 
confidence intervals determined for this unit were wider 
than for any other major soil component of any other soil 
unit. This high variability was not necessarily regarded as 
indicative of poor mapping. By including more variable 
delineations in FSH 3 unit, they were excluded from the more 
"pure' FSH 1 unit, thereby maintaining a high predictive 
accuracy and narrow range of dominant soil composition for 
FSH 1 unit. The relatively high series composition 
variability of FSH 3 unit was therefore thought of as 
intrinsic to and diagnostic of FSH 3 unit. It was concluded 
that the transect data appeared to justify the distinction 
made between FSH 1 and FSH 3 units. They differed both with 
regard to absolute composition of recognized soils and 
relative degree of variability of soil components. 
LLK 1 

This unit was determined to contain 42+ 12 percent 
Lloyd Lake Series, 29+ 11 percent Bearspaw Series, and 18+ 
10 percent unnamed Calcareous Black soils. This compared 
favourably with the original estimates of 50 to 80 percent 
Lloyd Lake Series, and 20 to 50 percent Bearspaw and related 
Series. The transect evaluation allowed for a more precise 
GuantacicatdoneoLrs thes proportions vol@ali series nein 


unit but their relative rankings had been correctly 
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estimated. It was noted the the transect technique 
encouraged the recognition and quantification of the 
principal subdominant series included in this unit since 
they had to be assigned to a classification and series for 
transect purposes whereas in normal field mapping they were 
often just classed as similar, non-limiting soils. All three 
of the principal recognized series in this unit form on the 
Same parent material and exhibit similar properties. 
Consequently, despite the taxonomic differences noted, most 
soils within this unit would be expected to be similar with 
respect to most potential uses. 
BTC #1 

Confidence interval determinations of LTC 1 unit 
components confirmed the observation made in a previous 
section regarding the poor quality of the original 
description of this unit and its subsequent mapping. Only 
20 eiipercentwo& thhejunit wd uteane to be Leighton Centre 
Series compared to the original estimate of 50 to 80 
percent. Low contrast, similar soils were originally 
estimated to por aiee 10 to 20 percent of the unit but were 
determined to make up about 28+ 12 percent. These low 
contrast soils differed from Leighton Centre as originally 
described by possessing Ah horizons in excess of the 5 cm 
thickness allowed for an Orthic Gray Luvisol. The unit 
should likely have been described as dominantly composed of 
Dark Gray Luvisols (28+ 12%) with a subdominant assemblage 
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soils including both slope wash and lithic profiles were 
Originally estimated to comprise 10 to 30 percent of the 
unit. The established confidence interval of 26+ 12 percent 
was Slightly higher than the estimate, but it indicated that 
the original estimates at least recognized the presence of 
these significant components at an approximately correct 
level. 
RSN 1 

This unit was previously identified as having a low 
percent purity. The determined proportion of Robinson 
Series, aS Originally described, was 17+ 11 percent compared 
to the initial estimates of 70 to 90 percent. Low contrast 
soils, consisting mostly of Dark Gray Luvisols and similar 
soils with Ah horizons greater than 5 cm thick developed on 
either fine clayey till or glaciolacustrine were determined 
to comprise 55+ 15 percent of the unit. Consequently, it was 
determined that the dominant soil should be redefined as a 
Dark Gray Luvisol and that RSN 1 unit should be joined with 
ELB 1 unit since neither was highly definitive and both 
contained significant amounts of soils expected in the other 
Hivos 
SPR 1 

The determined confidence levels for SPR 1 unit agreed 
extremely well with the original estimates. The unit was 
estimated to contain 40 to 60 percent Spruce Ridge Series 
and determined to contain 52+ 13 percent. High contrast 


lithic and slope wash profiles were originally estimated to 
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comprise 10 to 30 percent of the unit and were computed to 
form about 22+ 10 percent of the unit. Thus, while the unit 
was found to contain a relatively large component of high 
contrast soils, these soils were recognized and described in 
the original legend estimates. The unit was well described 
and about as well mapped as possible given the encountered 
variability. 
SPY 1 

This unit was originally estimated to contain 40 to 60 
percent Spy Hill Series and zero to 15 percent poorly 
drained soils. Transect determined confidence levels were 
61+ 14 percent Spy Hill Series and 20 + 10 percent 
imperfectly drained soils. No significant component of 
poorly drained soils was computed. The unit was intended to 
contain mostly Spy Hill Series with a minor but consistent 
component of poorly drained soils. As such, the determined 
composition supported this description although the actual 
proportion of Spy Hill Series was greater than anticipated 
and the wet soils were predominantly gleyed Subgroups rather 
than gleysols. In general, however, the unit was acceptably 
well mapped and described. 
SRG el 

‘This unit was estimated to contain 60 to 80 percent 
Sarcee Series, 20 to 40 percent similar, low contrast soils 
and less than 15 percent high contrast soils (primarily 
gleysols). It was found to contain 40 +15 percent Sarcee 


Series and 25 + 15 percent similar, low contrast soils. The 
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Main soils were recognized and ranked correctly, but the 
Proportion of Sarcee Series in the unit was somewhat 
overestimated. Transect determinations revealed that 30 + 15 
percent of the unit was made up of medium contrast soils, 
principally those with gleying or gravel within the control 
section. These had not been recognized in the initial 
description and the description should be modified to 
acknowledge their presence. Otherwise, SRC 1 was reasonably 
well mapped and described. 
SRC 2 

This unit was determined to differ significantly in 
Series composition from the original description. Original 
estimates were that Sarcee Series made up 30 to 50 percent 
of the unit; similar, low contrast soils made up 20 to 40 
percent and high contrast soils (mostly gleysols) made up 20 
to 40 percent. The determined composition was Sarcee 12 + 8 
percent; low contrast, Similar soils 35 + 13 percent; medium 
contrast soils having gleying or gravel in the control 
Section 26 + percent; and high contrast gleysols or gravelly 
soils 35 + 13 percent. The unit obviously was not dominated 
by Sarcee Series and should consequently not have been named 
after Sarcee. However, it waS convenient to continue using 
the name Sarcee in order to avoid the requirement of naming, 
describing, and interpreting a new dominant Series. Since 
Sarcee and similar, low contrast soils collectively made up 
about 47 percent of the unit, it was considered legitimate 


to adopt this approach and refrain from creating a new soil 


sick dot ght 900: fa 
. ‘getvemoe saw 7l ni edt 
H ¢ DG det? Sefanver snot sane 
,ahdow gasiicds mutha to ¢ = eo 
fepdica eis niestw favady to § dw saod? gil 
felsic: s¢2 ri texingosst « b dn: bad near 
@? beitibom at biuate- pater od brs fo. 
gidenoeke: eav f JAe ,Selws en90! jeons3end vied? i 
rane ons Geqqem 1 
rep <a 
ab-yidnenttineia sstiis oc Berigeeadhaew siew/elsty 
banigit0. .nos39G4 39825 Lens ehiee, ond, aa qalviseeneo 26) -_ : 
$hen700 Ut .c7 OF qu sren cul dele ogmtae yeod? stew essaniges) 
G2 62 OS gy Sbem-e) roe seestnos pas ,talinia :2éay 4 3. T. 
Gf ge stem (aipayeln ¢!:aom) si ive ‘oterdtes ‘gid Sas sonseed 9 
@ & S| esptae 2k) notst eoano> ban tieeve cont _sreszeq Obeos | 
mins \2sssisq. El = et elion tel ypoasvhivea aol rseganed | 
isvance @idni Isvexp x0 ph Gti vont eleoe 2aB79N09) 
giiavesy. to algeyeip zeezinop ‘et Shs ospey sagt at noktoen) 
HezANiOe ton eav giana: the sing ail saness%9 ita or iehhees s 
bemat riged aver jon wis (pupsEine sadigutee Bina goivs? eanta2. 
poten avo! snes Ox Imeinevnes aéw 4 (tevaver .oenase 192! 


a 
a 


85 


name. 
Summary 

In summary, many of the observations made in the 
previous discussion dealing with percent 'purity' were 
confirmed by analysis of the 90 percent confidence interval 
determinations. Both analyses indicated that ELB 2, LTC 1 
and RSN 1 units were inaccurately described and poorly 
mapped. The remaining units were correctly described with 
regard to relative rankings of dominant and subdominant 
soils although the original estimates of proportions were 
not aS precise as those produced by the transect method. The 
improved accuracy, relative to the original field estimates, 
provided by confidence interval determinations of series 
composition was recognized to produce superior soil unit 
descriptions. In addition, the discipline enforced by use of 
the technique contributed to the recognition and description 
of all major constituent soils in each soil unit; a practice 


which had been inconsistently applied in the original 


mapping. 


D. Descriptive Statistics for Selected Soil Properties 

Certain of the measurements taken in the field and all 
of the laboratory determined data were suitable for 
treatment as analytical variables. For these data, 
calculation of means, confidence intervals and coefficients 
of variability was both possible and desirable. The 


calculations were conducted principally to define modal 
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values for each variable for each Soil Series or soil unit. 
Additionally, the results were scrutinized to ascertain 
which variables were most useful for discriminating between 
the various defined classes of soil. This investigation of 
the absolute magnitude and relative variability of the 
various soil properties and soil classes provided insights 
into the reliability of certain properties as discriminator 
variables and the validity of the arbitrarily assigned soil 
classes. 

Soil Property Mean Value Estimations 

The 90 percent confidence intervals for selected soil 
properties for all the investigated soil units and Soil 
Series are listed in Tables 9 through 11. It is possible, 
through consulting these tables to determine the confidence 
interval for the mean value of any reported property for any 
given map unit or Soil Series. 

For example, a modal profile description for Academy 
Series may be organized which specifies that the average Ah 
thickness lies between 13 and 19 cm; the average thickness 
of the B horizon is 21 + 4 cm and the average depth to lime 
is 37 + 6 cm. The average coarse fragment content for the 
soil is between 4 and 7 percent and the slope is between 3 
ana’ 4 percent. Additionally, average values can be reported 
FoOmmDlasticm@limit 1 10 £6214) eb Quidy la mice 30m bORs 2 ine 
Plasticity Index (11 to 14%), percent sand (25 to 32%), 
percent silt (44 to 49%), percent clay (23 to 27%), A 
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Table 9. 90 percent Confidence Intervals for Selected 
Morphological Properties 


w]j|y Qf, ef-2yrfnrrnrr yf yr yw ym 37rm mw yr nym wr wm wer rm mr nm mr mw em em ew fe wm ewe MW eM BM ew eM Se ew we ew eM ew we em ew ew me me ew me em we ee ee =| =e = 


STRAT. LEVEL AbiAne) B LIME 2ND PM COARSE A 
SUDL SUTE Lait hs TAECK= “DEPTS DEP TH FRAGMENTS SLOPE 
UNIT “SERIES: NESS NESS 


ADY | IOs 20-26 37-49 63-74 2-4 3-4 
a li 21 ZO ares 43-51 = Say 4-5 
DEL 4 16-19 Beis S36 42-50 68-84 3-4 2°38 
BV <1 1e-22 32-44 54-66 54-75 325 shee) 
Ep 2 ara co 50 Spel eye) Isheye rely is5 ek 
fol 1 21-24 Zoos 49-55 = Oe8 4-5 
Fon od ome 19-48 32-48 = = 3-4 
Ron 3 ete 4S) 2034 A0s50eue (0-92 s 3-4 
BU 4 19-24 1O- 20 So 00 ; OFS 4-6 
Bie 4 te wes iif —oe, 68 =54 > Soa 13 09 
RSN 1 9-28 Ut eee shear ce! ; seo Boab) 
or | 1-14 Comoe 0256 08mON Goo 16526 Aes 
oof | (sien) TNs oh) 36-47 2 10527 I-13 
SRC ZA= 2 Sie) « S6-47te02 17 = 1-2 
aku 2 $o-25 30-54 Sor Pee ae 10550 2 
ADY iano = 25 S243 - 4-7 3-4 
ATL deal Ele ais 44-53 e cia 4-6 
BPW 14-19 ‘ - 0 ober, 
Dew 16-3 28-34 44-5} s 3-4 Sao) 
DVG 20526 33-43 5/20 = 4-9 6 = tal 
EBO 13 Sach * ioe 20 MR OOaS4 12 o= 38 
ELB (0-82) 33=46 47-79 s - 2-45 
FSH Zoe PO oN DGESO : : 4-5 
Lik 202s 19-26 41-52 a 0=3 3-4 
tC 2c) SiC ey) 2S) = TO isnt f 
POT ose 85750 45-72 ss ¢ 255 
RKV aioe © Boo AV 2A 9ES 66-75 lee 2s 
RSN (Piey) 43-68 62 =i : iis) D=a5 
SPR (2-4) 43-62 S/ a o9 ; 1/223 19-28 
ory ele es OLE ace BOS a 1 Ome lier 
ORG EA aie oP oO Slob Mahe) - ie 


ats eee) eT ry ae 


862 aes baie a 


ioe i - oy <i e ome 
cme tba te 6 OB eee eee ese = eS “ 


=f beS bTsEo > 6 

é-h fre - 

= be ote 

<2 5. e-de € 
af Et . 

hm£ . - 

hie : oe 

g-+ SD 
er-fi ‘i-t - 
Of =" P-6 

[e-e8 BS -a' BPRei¢ 

a) Ti-= : 
“Soi . Pa GaN 

g-f od-01 eT?-£P 

of 7 \-h PY TE 

Ba tee -  -eahiee 
e- : 22par ea 
Ls A= ° a8 

I h=3 p~s : ie A: 
E-5 Set 2?  Wheks 
er-s $ oT Nh 
Bes 7 _ 3 


Saal 
O 
% 

~ 
i 

a) 


’ 
—* 
a 
4 
oy 
2110) Cin OP Pe a 
a i eP AD iy 
i I é 
a2 
- 


<a 


far suc 


ae 
0 
oan 
ioe 
ies U) 
m 


7] 
" 
* 
4 
' 
¥ 
‘ 
! 
4 
, 
s 
‘ 
q 
' 
’ 
2 
i 
‘ 
9 
6 


sealed 


7 q ou 


- 


ae 
a a 


88 


Table 10. 90 percent Confidence Intervals for Selected 
Physical Properties 
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Canbomminethe sh\enonizona(3 Actos. [patandea horizon 
carbonate 1(23 stor25%). 

The capacity to quantify these parameters at a stated 
level of confidence (90%) considerably enhances their 
usefulness as indicators of both the expected values of 
given properties in given units or series and the 
anticipated variability of those properties. Tables of 
confidence intervals and coefficients of variability of 
selected soil properties for all major soils and soil units 
would undoubtedly be valuable additions to any soil survey 
report. They would provide users accustomed to working to 
specified tolerances with the requisite data to determine 
those tolerances. | 
Use of CI's and CV's to Examine the Validity of Class 
Separations 

An examination of both the absolute magnitude, as 
expressed by the confidence intervals (CI's) and the 
relative variability, as indicated by the coefficients of 
variability (CV's) of the measured properties provided 
certain insights into the factors which effectively 
discriminated between the various arbitrarily defined soil 
unit and Soil Series classes. An initial inspection of the 
confidence interval data (Tables 9 through 11) revealed that 
not all properties were equally effective in justifying 
group separations and not all groups were separated on the 
basis of dissimilarity of the same properties. Similarly, a 


review of the coefficient of variability data (Tables 12 
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through 14) revealed that not all properties were equally 
variable nor were all units or series equally variable 
either with respect to individual properties or relative to 
the overall class average 'variability index'. These 
observations may be recognized by some as self evident, but 
all too frequently, the producers of soil survey information 
have failed to convey to the users of this information the 
"obvious' facts that not all units were equally variable nor 
were all property estimates equally dependable. 
Consequently, users tended to accept soil maps as equally 
reliable with regard to all defined units and all 
interpretations, regardless of the variability of the 
properties upon which the interpretations or unit 
Separations were based. For this study, a separate 
evaluation of each variable was considered desirable in 
order to ascertain the contributions of each examined 
variable to effective group Separation and the relative 
variabilities of individual properties and units. 

Ah Thickness (including Ahe, Ae, and LFH thickness) 

Ah thickness was not universally useful as a 
criteria for group separation but did contribute to 
effective separation of some groups. For example, Fish 
Creek and Lloyd Lake Series were noted to have 
Significantly thicker Ah horizons than Academy or Spy 
Hill Series. Similarly, soil unit SPY 1 appeared to have 
a significantly thinner Ah horizon than the similarly 


classified DVG 1 unit. The Similarity of Ah thickness in 
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Table 12. Coefficients of Variability for Selected 
Morphological Properties 
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Table 13. Coefficients of Variability for Selected 
Physical Properties 
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Table 14. Coefficients of Variability for Selected 
Chemical Properties 
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the units ATL 1 and ADY 1 suggested that some other 
Property or properties were responsible for defining the 
uniqueness of these groups. However, examination of the 
Ah horizon thickness coefficients of variability for 
these two units revealed that ADY 1 was much more 
‘variable with respect to Ah thickness than was ATL 1. 
Consequently, the separation may have been valid based 
on variability of Ah thickness rather than absolute 
value. The actual confidence intervals for Ahe, Ae and 
LFH thickness were less diagnostic for unit separation. 
The presence or absence of one of these horizons was of 
greater significance than their actual thickness. 
B Horizon Thickness 

Thickness of the B horizon appeared to be a valid 
indicator of group differences. The B horizon thickness 
definitely varied according to the geographic location 
of the soil units and the associated climate and 
vegetation. Thus, when arranged in order of increasing B 
for izonsithickness;, wtheltsoileani ds ‘ADYe 11 (20) tos i2eicm) 
Spy #) (O28 toms SA TL cle26mibo 3 he RSH MSOs se 
DGS 2eto 44), ELBT29(3/mtor50)yeseRe Gs Delomons, 
RSN 1 (43 to 52) and LTC 1 (47 to 50) reflected a change 
imgecqraphiciwlocation snomeeasts toy west Gimiithems pudy 
area, and a change in environment from dry grassland to 
subhumid forest. Additionally, high variabilities of B 
horizon thickness recognized for the units FSH 2 (58%), 
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were considered to be diagnostic of these units. For 
example, B horizon thickness was considerably more 
Marra biem@invunit, FSH 2) (58%)ethaneineunit FSHsie (36%) 
indicating that, at least with respect to this property, 
the two units differed in their variability. This 
observation supported the initial description of FSH 2 
aS a more variable unit than FSH 1. 
Lime Depth 

This measurement covaries strongly with the above 
discussed B thickness. Consequently, the same trends 
were observed and similar comments apply as detailed 
above. In addition, lime depth appeared to be an 
indicator variable in distinguishing between Academy 
Series (31 to 43 cm) and Rockyview Series (41 to 49 cm) 
or Antler Series (44 to 53 cm). Again, relative 
variability was noted to be as important a criteria for 
group separation as absolute magnitude. Lime depth was 
considerably more variable in ADY 1 unit (50%) than in 
the geographically associated ATL unit (35%). Similarly, 
FSH 2 (64%) was again observed to be more variable than 
BOHM 27a. 
Second Parent Material Depth 

This:variable was only valid in map units in which 
underlying parent materials were recognized. 
Consequently, it was of limited use as a universal 
discrimination variable. Where second parent materials 


were noted, the presence of the second material was 
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often sufficiently diagnostic that the actual depth or 
variability in depth was of little consequence for group 
separation. 
Coarse Fragment Content of the C-horizon 

Coarse fragment content estimates were noted to 
have high coefficients of variability for almost all 
units and series. This applied equally to units with 
relatively high coarse fragment proportions, and to 
units with low percentages of coarse fragments where 
high CV's reflected little significant change in stone 
content. Consequently, this variable was not suitable 
for distinguishing between units with closely similar 
coarse fragment contents. However, three levels of 
stoniness were apparent in the data. They are <5%, 5 to 
15%, and 15 to 30%. Where otherwise similar units 
displayed different levels of coarse fragment contents, 
this variable proved effective in separating the groups. 
For example, ADY 1 was similar in many respects to ATL 1 
but appeared to have a significantly different mean 
coarse fragment content (2 to 4% vs 9 to 11%). Similarly 
RSN 1 (3 to 9%) could generally be distinguished from 
LTC 1 (9 to 11%) from SPR 1 (16 to 26%) on the basis of 
coarse fragment content. 
Percent Slope 

Most of the units evaluated were defined to occur 
on 0 to 9 percent slopes. Therefore, this variable was 


not an effective group separator for most units. A few 
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units obviously occurred on steeper slopes; LTC (13 to 
19%), SPR (23 to 31%) and SPY (7 to 13%) and these were 
immediately distinguishable from surrounding more level 
areas without the requirement for data analysis. 
Atterberg Limits (WL, WP, IP) 

The plastic and liquid limit determinations had 
reasonably low CV's for most units and surprisingly 
marrow confidence intervals. The plasticity index (IP) 
was somewhat more variable as it incorporated the 
variabilities due to both plastic limit and liquid limit 
determinations. These variables were not highly useful 
for separating units which occurred on the same parent 
material but appeared to provide an effective means of 
Separating units occurring on different materials. Some 
distinctions were obvious, as between the 
glaciolacustrine units such as FSH 1 (IP=24 to 27%) or 
PELBa2e i P=23)tom29%) and thebtilMkunitsadATLW 1) (IP=Iskto 
15%) or SPY 1 (IP=13 to 16%). Other separations were 
less obvious from field observations and the 
quantitative evidence of valid group separations was 
appreciated. For example LLK 1 unit was believed to form 
on a somewhat different glaciolacustrine parent material 
than FSH 1 unit. Their respective plasticity 
characteristics LLK 1 (IP=13 to 15%) and FSH 1 (IP=24 to 
27%): would appear to support this separation. T-tests 
could have been run to determine the statistical 


validity of this, and similar,) conclusions, jbutewere 
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considered unnecessary when comparisons dealt with 
widely separated, non-overlapping, 90 percent confidence 
interval values. 

Particle Size Separates (Sand, Silt, Clay) 

Textural differences are one of the principal 
criteria for recognizing and separating soil units when 
mapping. Consequently, all soil units occurring on 
different parent materials were anticipated to display 
differences in particle size proportions. Gross 
differences in particle size distribution were 
immediately apparent among units and series established 
on different parent material classes. For example, 
gtacrolacustrine soll units Bop zy. rs ito Ss, and Like 
all had significantly lower sand contents than the 
COrLespDONnamgrril uni tS "ADY iy Ariel, (Dill jul Cm SPR 
ia Teo OY) WeerA ley but LLK 1 had much higher clay contents 
than tne’ till units. Two units, DVG “I and RSN* i which 
had been defined as being predominantly till were noted 
to have particle size distributions intermediate in 
composition between the glaciolacustrine and the till 
units. This observation applied to the individual Series 
recognized as Dunvargan and Robinson as well as to their 
respective units. It was therefore apparent, that the 
differences in overall textural composition of the units 
were due not only to inclusions of glaciolacustrine 
soils but also to a fundamental difference in the 


particle size distribution of thestill recognized ein 


97% tigeS enceeseamae 
abastithés dnso7sq 98 , Pregge 


bys td. Fh ‘e or 


fsqinniag saa to snc ed 
onze B siavess: 10% sivest 


nadw aziqu fyoa saAlsteragse | : 


no. snivsueno, ediny Itee | -eoiggen 
vpiqeib ot bedaq@oiins ata” rom gr2ca4 tooselsii: 


g201D ,enads ee of genre ret?t5S 
5734 noi tus titers mle @beteasa nt esonoTstHtb | 
sedeiidages a@iise OAs c2 imu Choms dnasseqs qieseibemat 
slaiexe tot .agzeels fal vegan dripteg sne3edtifh no) 
( AD ns) 2 0d 1 Hat’, Stee een dtee sidebienmbammnehianes © 
ait nen? einaaneo’ Bras 38Won?. grenttiagie Sed fie 
ade ,! ofa. (to aad..!’ 2A  rayaatine CoM: patinoqeraaD 
eineshos yeir asdpit dowm Ser re [fA .f We 20°7 5 
dside (Wen boot OG . edie owt gabe flit ode aed? 
Bejon)esew LL22 ylsnneimoresag pn bad: 36) ban: ‘eh coed . 
ni sierSenrecni zat “ued gg Mee aaa wi at oved oe 
fhivvenaOee eri s22eu: sfobsalg 4 
geitea fauGivsbas 4/2 o3 291 bam Me 
viens (6s 26 {lew 2s naenicon Sud 
siz sets s3aqas eo : 


100 


these units (DVG, RSN) compared to all of the other 
tills. The third parent material group tested included 
the fluvial soils recognized in SRC 1 and SRC 2 soil 
units. These units displayed the highest confidence 
interval values for sand content and the lowest for clay 
content of all the units investigated. Despite the high 
variability of SRC 1 and SRC 2 with respect to textural 
composition, it wasS apparent that a valid and effective 
textural separation of these units from all others had 
been made. 

Perhaps more interesting than the verification of 
the effectiveness of gross parent material separations 
was the information conveyed about more subtle 
differences between relatively similar soil units. For 
example peamongpthestill,~unitsmADYe 1, 7ATGia) DEL 1; LTC 
1, SPR 1 and SPY 1, three distinctly different groupings 
wenesevidentem DELa! diifered@tromaa! leothergtiligunits 
with respect to its high sand content (28 to 33%) and 
relatavely#lowysilt tcontente(s9etong43%) .eSimidaridy @ATE 
1 unit differed from all the other units with respect to 
its high silt content (50 to 52%) and relatively low 
sand content (15 to 18%). The third group contained the 
Souk unatSeADYeudl ,I LTC) J #aSPRe lomandeSPYaijczeAllabutpRaADyang 
had originally been recognized to occur on the same, 
westerneorigin; «cordilleranmtili;7andstogditfergfromyone 
another with respect to other attributes such as 


Subgroup classification, Ah thickness or surface pH. The 
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UncLuSsioneof ADY HPuniteinethissgroup: couldmsnotsbe 
explained in terms of the postulated geologic history of 
the area and suggested a potential need for more 
detailed examination of this anomoly. Nonetheless, ADY 1 
unit was recognized to differ in texture from the 
adjacent ATL 1 and DEL 1 units. This observation was 
Signitacantein= light®of*some* initial mapping uncertainty 
regarding the validity of the separations made among ATL 
1G ADYasivand DEL’ 1. units. 

SimilareindicativonsPofteminorm eout staid 
Significant, differences in particle size distribution 
characteristics were evident among the soil units 
established on glaciolacustrine parent materials. The 
units ELB 2, FSH 1, FSH 2 and FSH 3 were all viewed as 
occurring on the same parent material. With the 
exception of FSH 2 they all displayed nearly identical 
confidence interval values for sand, silt and clay 
percentages. FSH 2 unit had a somewhat higher silt 
content and lower clay content than the remaining units. 
This was most likely due to the recognized inclusions of 
somewhat lower clay content recent lacustrine parent 
materials in FSH 2 areas. LLK 1 unit was observed to 
have a recognizably different particle size distribution 
than any of the other glaciolacustrine units. It hada 
significantly lower clay content (29 to 34%) and a much 
higher content of silt (56 to 60%) and sand (9 to 12%) 


than the abovementioned glaciolacustrine units. These 
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differences had been noted during initial mapping and it 
was hoped that they would be substantiated by transect 
sampling. Demonstration of this textural difference 
Supported the initial field separation of these units. 

Within ithesaliuvial units) SRC sligtand? SRC ye itewas 
expected that SRC 2 would have a somewhat different and 
certainly more variable texture than SRC 1. This 
difference was not substantiated Beane particle size 
distribution data. Both units had comparable values and 
variabilities of sand, silt and clay. Thus, while the 
two units had demonstratively different taxonomic 
classification components, and drainage conditions, the 
parent material textural characteristics appeared to 
‘remain essentially constant. This was a somewhat 
unexpected, but certainly useful, finding. 
pH (A and C horizons) 

Confidence interval values for surface and 
subsurface (parent material) pH were uneven in their 
usefulness as discriminators of recognized soil groups. 
C horizon pH in particular was similar for a large 
number of the investigated units. Only SPR 1 had a 
markedly different C horizon pH and it was suspected 
that this resulted more from sampling irregularities 
than from true differences. Many of the soils in SPR 1] 
unit had exceedingly hard, compact and stony subsurface 
horizons which made extraction of C horizon samples very 


difficult. Numerous samples were taken at or near the 
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top of the C horizon and may not have been truly 
representative. 

Some interesting relationships were noted upon 
examination of the A horizon pH confidence interval 
values. The three major till units mapped in the eastern 
and central portions of the study area, ADY 1, ATL 1 and 
DEL 1, had demonstratively different surface pH's. ADY 1 
Was neubr alesis to 7)./2)gu ATiag wasy Siaight lys acid a 6/22 
to 6.5), and DEL 1 was strongly to medium acid (5.4 to 
5.7). It was evident that an effective separation of 
these three units based on surface pH had been achieved. 
The low surface pH noted for DEL 1 unit was unexpected 
and was thought to be attributable, in part, to the 
acidifying effect of chemical fertilizer use. The 
relatively high surface pH observed for ADY 1 unit was 
considered to be consistent with the shallow depth to 
lime and highly calcareous parent material which had 
been used as field differentia for this unit. 

The soil units which had been mapped under forest 
were observed to possess more acidic surface horizons 
than grassland soils mapped-on similar parent materials. 
Bhusia EUR e2se (5% Sct o1f5.09) Pe TG, eC Sra2e 05 26 eRRSNid I 
(Sasumero: 5.7) and SPR 1 (459 to #502) all shad ‘very 
strongly to medium acid surface horizons which 
contrasted with the slightly acid «to neutral :pHi's ‘of 
most of the other soil units. Among these forested 


units, SPR 1 was observed to have a markedly lower 
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average™ pHm(49"ton 5 ..2)e thane themother three | oe" to 
Dio) mel iessurrace’ pHMis*takensastaindicatives ort hesdegree 
of eluviation, then this data can be interpreted as 
supporting the classification of Spruce Ridge soil as an 
Orthic Gray Luvisol and the dominant soils in the units 
ELB 2, LTC 1 and RSN 1 as Dark Gray Luvisols. 

Among the glaciolacustrine units, LLK 1 (7.1 to 
7.2) was readily distinguished from FSH 1 to FSH 3 (5.8 
to 6.7) by surface pH. LLK 1 was described during 
initial mapping as being more strongly calcareous than 
the FSH units. Consequently, the analytical data fully 
Supported the initial field assessments. Within the FSH 
units FSH 2 (6.4 to 6.7) was noted to differ somewhat 
from FSH 1 and 3 (5.8 to 6.3). This difference may have 
been partly due to the higher water table characteristic 
of FSH 2 unit and the accompanying tendency for 
shallower depths to and higher concentrations of calcium 
CarbonateweThe medium’ to’ Slight™acidity’ (5°87 to- 675) 
noted for most FSH 1 to FSH 3 areas was entirely 
consistent with a postulated weak eluviation of these 
Unvesewhichswaseanticipated@duemto=trneir® location an 
areas affected by shifting tree cover and a subhumid 
climate. 
Organic Carbon of the Surface Horizon 

Tie contidence intérval¥values@ior =the organic 
carbon of the surface horizon did not effectively 


separate all of the defined groups but they did suggest 
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patterns followed by the units. When the Chernozemic 
soil units were arranged in order of increasing mean 
Organic carbon content, the following sequence resulted: 
ADeile (i0haton Seip MDEL “igi(4e12 fod: BRAT Lon aniSr ibibo 
Cts). LOKP WeCSh fitoF 66i2)ee DVGs Ne GRanicoy 7eMibeerSH i'6.8 
CORA ISNT NSH? SWAG. to 93 aS PYesyEwe toy Ohicoeiand ahSHaee 
(8.0 to 10.3). This order clearly indicated an increase 
in organic matter content in the surface horizons of 
these units which was related to their geographic 
locations. The further west the unit was mapped, the 
higher was its content of organic carbon. This was 
interpreted principally to reflect the environmental 
controls operative in the genesis of these soils. The 
more westerly units developed under cooler, moister 
conditions which presumably favored lusher vegetation, 
greater organic matter adda tvonse and slower removal. In 
addition, the more easterly units were subject to much 
more intensive cultivation which may have contributed to 
accelerated organic matter decomposition. 

Examination of the Luvisolic (forested) soil units 
revealed a similar but inverse pattern. The order LTC 1 
(ARGS tioni6 45) et EL By Qni4niie Coren 0ny RSNe IPEES <6 Coe 4ni8 ) 
and SPR 1 (1.7 to 2.5) revealed a decrease in surface 
organic carbon content in a westerly direction.| The: more 
westerly units (e.g. SPR 1) were under more continuous 
forest cover and were more strongly leached than their 


eastern counterparts (i.e LTC 1). It was noted that the 
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Dark Gray Luvisolic units LTC 1, ELB 2 and RSN 1 were 
not effectively differentiated from one another or from 
their Chernozemic counterparts (ATL 1, FSH 1, DVG 1) by 
their surface organic carbon CI's. Other properties 
(e.g. pH) were more effective in making these 
separations. However, the variability in organic carbon 
content as expressed by C.V. was observed to be 
considerably greater among the Luvisolic units than 
among the Chernozemic ones. Consequently, the degree of 
surface horizon variability was regarded as contributing 
to the differentiation of these units. 
C Horizon Carbonate 

Carbonate content of the C horizon was effective in 
differentiating between some otherwise similar groups. 
It differed considerably among the three spatially 
associated: ta witeunitse “ADY SOM 26, tom 5 Yen ATE BG@iyaito 
20%), and DEL 1 (13 to 16%) thereby further confirming 
previously noted differences among these units. Within 
the glaciolacustrine soil units, the C horizon carbonate 
values differentiated between FSH 2 (24 to 31%) and FSH 
(WandersSHe@e units (12) tom oy )raes im lar SyeLERe is e25 eto 
29%) was distinguishable from FSH 1 or FSH 2 (12 to 19%) 
but not from FSH 2 on this basis. The high carbonate 
content units appeared to be associated with high silt 
contents (FSH 2, LLK 1) or high water table levels (FSH 
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The forested units ELB 2, LTC 1-and-RSN 11 all had 
comparable carbonate content confidence levels (8 to > 
17%) which were generally lower than the grassland soils 
on Similar parent materials (e.g. ATL 1, 17 to 20%). DVG 
1 (14 to 17%) and SPY 1 (13 to 19%) which were mapped in 
a forest-grassland transition environment had carbonate 
contents intermediate between the grassland 
(Chernozemic) and the forested (Luvisolic) soils. SPR 1 
had a very low mean carbonate content which has 
previously been discussed as attributable to sampling 
error. 

hep albluvia lesinaets? SRG ipeG5mtol 19%) fands SREm? e0Sisto 
12%) had lower carbonate contents than most of the other 
till or glaciolacustrine units. The low absolute value 
for carbonate content confidence intervals in SRC 1 and 
2 units was unexpected in view of the fact that so many 
of the soils in these units were calcareous wo the 
surface or gave other indications of carbonate 
accumulation. 

Relative Variability as Indicated by C.V. 

An examination of the coefficients of variability 
computed for each property, for each unit and series was 
conducted in order to document the initial observation that 
not all units or properties were equally variable. An 
average C.V. was computed for each property for the sum of 
aide mapslinuts Ore SoileSeries.. Thesaveragemvalue wasmusedito 


compare the relative variabilities of individual properties 
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PrEespectiveqotmunitweoreseniesestratiticationsem! tawas also 
used to examine the relationship between the variability of 
soil units and their respective naming series. Finally, an 
"index of variability' was computed for each unit and series 
as the mean of the individual C.V.'s for each investigated 
property. It was used as a measure of the overall relative 
variability of each tested soil unit or series. 

The most apparent relationship was that the various 
properties did indeed display different degrees of 
variability. The evaluated properties were arranged in order 
of increasing C.V. and assigned a relative variability 
rating. This rating grouped the properties into four classes 
defined as low (C.V. <15%), moderate (C.V.=15 to 29%), high 
(C.V.=30 to, 50%) and very high (C.V. >50%). The resultant 
classes and the C.V. values computed for each property were 
then compared to classes and C.V. values proposed by Beckett 
and Webster (1971) and Wilding and Drees (1978) (Table 15). 
The observed correspondence was very good although the 
rating schemes produced different class rankings by using 
different class boundary values. Agreement between the 
C.V.'s determined for this study and those reported in the 
Watberaturetwaseremarkably close for all but a few 
properties. Ah horizon thickness, percent sand, and C 
horizon carbonate were much more variable as determined by 
this study than had previously been reported. No obvious 
explanations for these deviations were apparent. The class 


ratings of variability produced by this study agree best 
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Table 15. Comparison of Relative Variabilities noted in 
this study with Previously Reported Values 


RELATIVE PROPERTY OR THIS STUDY BECKETT & WEBSTER WILDING & DREES 


RATING MEASUREMENT CV RANK CV RANK CY. RANK 
PH of C 4 1 14 1 i” 1 
Low horizon 
(<15) DHvoL A 9 1 HZ 1 1) 1 
horizon 
Liquid 17 2 15 1 Sao 2 
Limit 
Plastic 19 2 16 1 1535 2 
Mod Gime : 
(Glo 2 Smee eS 19 2 27 1 21 2 
2nd Parent 
Material 24 2 = = - - 
Depth 
we lay 26 2 27 1 24 2 
Plasticity 30 3 35 Z > 530 3 
Index . 
Lime Depth 3, 3 35 2 Shs) 3 
Ae horazon 
Organic 40 3 35 2 39 3 
High Carbon 
(30-50) B horizon 44 3 43 2 > 35 3 
Thickness 
Ae horizon 46 3 Ss = = - 
Thickness ; 
AnenOGuUZon 49 3 al 1 <45 1 
Thickness 
% Sand 53 4 21 1 28 2 
% Slope 56 4 = = = = 
EH ehorzon *°57 4 = 2 = - 
Thickness : 
Very Cehornizon )) 4 = = 26 2 
High Carbonate 
(> 50) Ahe whorwzon 61 4 = = = - 
Thickness 
Cihorrzon 
Coarse 76 4 = = = = 
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with those advanced by Wilding and Drees (1978). Only the 
three previously mentioned properties were ranked at 
different levels by the two approaches. The very highly 
variable class defined by this study consisted mainly of 
morphological properties not evaluated by either Wilding and 
Drees or Beckett and Webster. 

The relative class rankings were considered to be 
useful indicators of the confidence with which a given 
variable could be used to define group separations or to 
Support particular land use interpretations for any given 
group. Thus, the values of properties rated as low or 
moderately variable could be confidently used to 
differentiate or interpret map units while those rated as 
highly variable were less useful. Interpretations or group 
separations based on highly or very highly variable 
properties were considered to be suspect unless the basis 
for the interpretation or separation was the observed high 
variability of the property, not its absolute value. 

Several studies have detailed the greater variability 
of mapping units compared to their naming taxonomic series 
(Beckett and Webster 1971; Wilding and Drees 1978). A 
repetition of this exercise was therefore not necessary in 
Pivomstudyenltewas) however, notedethat cheeCl vues 
determined for every property were lower for the taxonomic 
unit stratification level (series) than for the mapping unit 
level (soil units)( Tables 12 to 14). The average 


coefficient of variability computed for all variables and 
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aptly illustrated this greater variability of map units 
versus series. 

An average C.V. was computed for each unit and series 
based on the mean of the individual C.V. values for each 
examined variable in that unit or series. This average C.V. 
was thought of as a 'variability index' and was used to 
compare the relative variabilities of the various tested 
units and series. The 'variability index' for soil units 
ranged from 21 to 40 and had a mean value of 30. 
Consequently, units with values less than 30% were regarded 
as least variable and those with values greater than 30 were 
taken to be most variable. Using this arbitrary 
classification, the least variable units overall were ATL 1 
261) Fe DELee 60230) LLRs Ae 232) eDVGe 18M 2542) (OPSHisgn 25%)", 
PSHE nei 26%))) . ADYoue (26%) Sand! SPYaie30%) .6 They mostewvariaable 
Unatis were FSHe29(32%) ,ORSN HewS2%0FS LT sink S478 SRC 4 
EO reS RCE aso) PEL Br2(3 9%). ange SPR cien( 407%) Re Ore ne 
least variable units only DVG 1 had been found to have poor 
predictive capacity with regard to its taxonomic 
composition. Thus, while the taxonomic classification had 
been inaccurately specified for this unit, a relatively low 
property variability had been attained. A refined 
description would have resulted in a more useful map unit. 
The most variable units had all been previously identified 
as poorly mapped and described or as inherently variable. 


Consequently the variability index merely confirmed 
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previously noted trends. Since these units occurred either 
under forest or on fluvial landscapes, it was concluded that 
these environments promoted high variability and inhibited 
accurate separation and description of uniform units. 

With regard to the fluvial units SRC 1 and SRC 2 it was 
noted that most of the variability arose from morphological 
property changes and that the engineering and physical 
properties of the parent material had relatively low C.V.'s. 
Additionally, SRC 2 was again demonstrated to be no more 
variable than SRC 1 with respect to the evaluated 


properties. 


E. Analysis of Variance Approach 

The visual inspection of confidence intervals and 
coefficients of variability conducted in the previous 
section facilitated the cenumeation of a few properties 
which were appropriate for input into an analysis of 
variance (MIDAS: ANOVA command). The variables selected were 
those which were noted to have non-overlapping confidence 
intervals for a maximum number of units and additionally had 
low unit variabilities and more or less similar within group 
variabilities as indicated by C.V. The chosen properties 
were A horizon pH, liquid limit, plasticity index, percent 
Silt, percent clay, depth to lime and Behorizon thickness. 
Thesanalysas of variance results for (thesesvariables are 
Summarized in Table 16. Statistically significant soil unit 


groupings were indicated for all analyzed variables. The 
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Table 16. 


Skeleton Analysis of Variance 
Selected Soil Properties 
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SOURCE OF 
VARIATION 


SUMS OF 
SQUARES 


MEAN 


Liquid 
Gime 


Plasticity 
Index 


Percent 
Sukt 


Percent 
Clay 


B horizon 
Thickness 


between units 
Whehin units 
TOTAL 


between units 
within units 
TOTAL 


between units 
within untis 
TOTAL 


between units 
WithineunErts 
TOTAL 


between units 
within units 
TOTAL 


between units 
within units 
TOTAL 


between units 
within units 
TOTAL 


42,873 


1.097 260 


43,003 
99,467 


142,760 


Do yore 


160,760 
216,300 


23% 


30%* 


16* 


52* 


13% 


* The Computed F Statistic is significant at the 1% level. 
(i.e. not all the means in the defined groups come from. 
the same population, so at least one group differs from 
all the others). 
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magnitude of the F-ratio was taken as indicative of the 
relative effectiveness of a given property for group 
differentiation. Accepting this assumption, the two best 
discriminating properties were percent clay (F=52) and A 


horizon pH (F=47). 


F. Discussion of the Random Transect Technique 

In the course of data collection and analysis for this 
study, the random transect technique was found to offer 
Numerous benefits and to generate only a few problems. The 
benefits were derived mainly from two sources; a practical 
ease of operation and a simple conceptual framework. The 
problems included confusion regarding the intended uses of 
the collected information and a tendency to attempt to use 
one data set for two opposing purposes; namely to both 
describe a set of preselected groupings and to evaluate the 
mapping accuracy with respect to the groups so described. 
Additionally, in some cases, having open-ended 
classifications resulted in either the production of too 
many class values (Series) for a given soil unit, or too. 
many unclassified sites to allow for meaningful analysis. 

Considering first the advantages; the transect method 
" proved to be simple to plan and to execute in the field. The 
selection of transects to be investigated was easily 
eg Hed by means of a computer program which chose 10 
random numbers between 0 and n (the total number of 


available transects). For someone who was conditioned to 
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carefully exercising a bias in the selection of sample 
points, it was a somewhat unnerving experience to allow 
Sample site selection to be performed by random draw. 
However in order to maintain statistical rigour, every 
transect and every point along each transect had, at least 
initially, to have an equal chance of being sampled. 
Location of the selected delineation in the field was never 
a problem, although sometimes access was. In Saal citen | it 
was almost always possible to positively locate at least one 
point along a selected transect once in the field. With one 
point located, it was a simple procedure to determine the 
required bearing for the transect and to procede along that 
bearing taking samples at the predetermined fixed interval. 
One of the subjective conclusions of this study was that 
transects with few observations (<7) were less useful (too 
variable) while those with large numbers of observations 
(>12) were often redundant. Initial location of transects 
within delineations was arranged so that most were of a 
Similar length which produced about 8 to 12 observations per 
transect. Adjustment of sampling intervals for each transect 
to obtain the desired 8 to 12 samples was not recommended 
since it would produce samples representative of different 
sized areas and separated by different distances. These 
conditions confound subsequent data analysis as a result of 
problems arising from autocorrelation of soil 


characteristics and non-equality of sample areas. 
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Once a starting point had been located in the field, 
and the appropriate bearing taken, the location of the 
actual sample points was determined in a truly unbiased 
fashion. The discipline enforced by rigid adherence to the 
fixed sampling interval was in itself a benefit. Where the 
intent of sampling is to draw an unbiased sample, the sample 
collector must be allowed a minimum amount of influence in 
selecting any given sample site. It was felt that the method 
adopted for site location satisfied this criteria better 
than other proposed approaches. The location of a single 
Sample point, randomly chosen according to grid coordinates 
on a map, is not only extremely difficult in the field, it 
is also subject to considerable selection bias since the 
translation of the point from the map to the field involves 
locational errors of several tens of metres at best at 
1:50,000 scale. 

The sampling of consecutive points along a line within 
several individual delineations of a given map unit was also 
noted to have certain advantages over the alternative 
approach of randomly chosen point investigations within 
multiple, widely scattered, delineations of the same map 
unit. Most of the advantages were of a practical, rather 
than a theoretical nature, but are advanced as benefits 
nonetheless. It was noted that in the course of traversing 
the entire range of expressed features of a given 
delineation, the sample taker gained an appreciation of the 


compositional make-up and characteristics of that 
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delineation which complemented the information being 
recorded at the sample sites. There was an immediate 
capability at the end of any transect to assess the meaning 
of the observations just taken, and to relate the determined 
proportions back to the landscape which had just been 
crossed. This benefit had nothing to do with the randomness 
of the original transect selection procedure, but related 
only to the systematic site selection technique used along 
any given transect. Regardless, the immediate feedback was 
found to be helpful for both a relatively experienced mapper 
and virtually novice assistants. The assistants were able to 
record the required observations and to take the required 
Samples with only a minimal amount of training. However, in 
the course of describing the individually located sites and 
having to record them within the context of a traversed 
landscape unit, they rapidly gained an appreciation of the 
relationship between landscape features and observed soils. 
Consequently, it was concluded that the transect technique 
not only provided an ideal opportunity to obtain valuable 
production from relatively inexperienced soil mappers, it 
also performed a very significant and beneficial training 
function for the individuals collecting the information. 
Another practical advantage concerned the Savings in time 
and effort afforded by use of the transect technique. Once 
the initial sample site had been located, and the transect 
commenced, a Significant number of subsequent sites were 


easily and rapidly located, comparisons or classifications 
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were facilitated by recent exposure to similar profiles, and 
amsugniitcantepertivoneofethe anformatmonstombe collecteduhad 
only to be recorded once since it applied to all sites 
within that transect (i.e. Map Unit name, transect location, 
etc.). The abovementioned advantages are considerably less 
evident in any technique which uses a random selection of 
pomntisisaSince only Single points are visited within given 
delineations the capacity to assimilate and synthesize the 
information with respect to the investigated landform units 
while still in the field is considerably diminished. The 
soil/landscape relationship is not as strongly perceived and 
the factors controlling soil component variation within a 
landscape unit are not as immediately obvious as when a 
continuous landscape traverse is used. 

Transect sampling also offers a few theoretical 
advantages over random point sampling. For example, 
collection of multiple samples within several individual 
delineations affords the opportunity to evaluate the degree 
of soil property variability at the delineation level as 
well as at the map unit level. It is often advisable to 
assess the amount of variability between delineations as 
well as between map units. If it 1S greater between 
delineations of a given map unit than between map units then 
the effectiveness of the mapping is suspect. This capacity 
is non-existent unless multiple replications have been 
obtained from several delineations of each studied map unit. 
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random transect. Extensive, single site, sampling may 
therefore become unnecessary and prohibitively expensive. 

Another benefit of transect style data collection 
relates to the problem of non-normal distribution of some 
soil properties. Many statistical analysis techniques assume 
a normal population distribution and are not applicable to 
non-normal distributions. Data manipulation can be attempted 
in order to massage skewed data into a normal distribution 
but a simpler expedient may be used for some soils 
investigations. It has been established that even when a 
population of individual observations has a non-normal 
distribution, the distribution of sample means for several 
sample populations drawn from the total population has a 
tendency to be normal. Hence, non-normally distributed soil 
properties may be averaged for each transect of a given map 
unit, and the resulting distribution of n-sample means for 
the n-transects run for that map unit may be treated as 
normally distributed for subsequent data analysis. 

The above discussed benefits may be thought of as 
general or non-specific advantages of the transect 
technique. Certain other advantages are directly related to. 
the solution of ongoing soil survey problems. The 
overwhelming impression gained by the author is that the 
transect technique is a highly valuable tool for initial 
legend creation and map unit definition. The capability of 
producing statements which precisely define the proportions 
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confidence early in a survey is most desirable. Several 
advantages are immediately apparent. The precise definition 
provides the surveyor with a feeling for and an 
understanding of the composition of his map units early in 
the survey which in turn permit him to consistently 
recognize similar delineations during ongoing mapping and to 
note if the composition of a defined map unit begins to 
change as he progresses into new geographical areas. 

The transect technique may also be utilized as an 
effective ongoing mapping and correlation tool. The 
capability to produce statistically controlled estimates of 
modal values for Soil Series and soil unit properties based 
on non-biased sample selections allows for the generation of 
unambiguous descriptions of these conceptual classes. 
Subsequent mapping projects in the same or adjacent areas 
benefit from the presence of precise, unambiguous 
descriptions of the characteristics of specific Soil Series 
or soil units. In this study, Several soils were initially 
correlated with series mapped in adjacent areas by means of 
traditional field inspection methods. The quantitative 
assessment of soil properties for these series generated 
from the transect samples suggested that the series as 
mapped in the Calgary area differed in several respects from 
the traditional concepts of those series in other areas. 
However since no objective assessment of these series 
properties had previously been conducted it was not possible 


to reject the hypothesis that the correlated series were in 
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fact similar and that the original, undocumented concepts, 
were incorrect. The provision of accurate, quantified, 
values for certain critical properties of the recognized 
Calgary area soil units is expected to considerably diminish 
this problem in the future. 

A further benefit of the transect technique is that it 
allows for the production of accurate descriptions by means 
of transect techniques early in the survey. These permit a 
final mapping accuracy evaluation to be made using the same 
technique but a different sample selection. This second 
evaluation to determine mapping and description accuracy is 
considerably simplified if the initial descriptions were 
generated systematically and were expected to be accurate at 
the stated tolerance level. 

The main problem related to the transect method 
encountered during this study concerned the abovementioned 
desire to quantify the overall accuracy of the mapping at 
the end of the survey. The contradictions involved with 
using the same data set to both define units and evaluate 
the accuracy of a given unit were not immediately apparent. 
Consideration of this problem led to the conclusion that two 
separate data sets must be collected in order to avoid this 
contradiction. The first should be used to define the 
confidence intervals for defined soil components and 
relevant soil properties. The second, separate, sample draw 
should be done near the close of the survey. The prime 


objective of this second sampling should be to produce a 
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second evaluation of both the soil unit compositions and the 
Soil property confidence intervals which could be compared 
to the initial determinations. The comparison could take the 
form of a regression equation between the two sets of data 
or could involve computation of average differences between 
the paired values or calculation of the percentage of new 
mean values which fell within the original confidence 
intervals for the respective pairs. Regardless of the 
approach to data synthesis, a great benefit would be 
realized by having two sets of quantitative data, both 
obtained by the same standard procedure and both containing 
the same observations and variables. 

One other minor problem which arose during analysis of 
the data was the preponderance of observation sites at which 
no series name was applicable or in a Similar fashion the 
large number of only slightly different series which it was 
possible to recognize only once or twice within a given map 
unit. Frequently, except for dominant, subdominant and 
highly contrasting inclusions, the series name was of less 
concern than a site's degree of similarity to or difference 
from one of the principal component soils. To this end a 
four class system consisting of no, low, medium and high 
contrast soils was utilized in order to effect a more useful 
evaluation of the composition of some soil units. Since low 
contrast soils were expected to behave similarly to the 
Naming series for almost all uses, it was sometimes 


desirable to group the naming and low contrast soils in 
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order to assess probable ‘interpretation purity’. This 
objective could also be served by classifying similar soils 
as taxadjuncts of the nearest defined series and identifying 
them by means of the defined series three letter code and an 
appropriate taxadjunct modifier. This would allow all limits 
to be evaluated in terms of named series and associated 
taxadjuncts and would allow almost all sites to be assigned 


some series or series taxadjunct symbol. 
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V. SUMMARY AND CONCLUSIONS 


A. Summary 

In general, the various techniques of analysing the 
data obtained along the randomly selected transects of map 
units yielded consistent and interpretable results. The 
estimates of percent purity of the examined units with 
respect to various classifications clearly idicated that 
certain units had a high predictive capacity relative to the 
determined classes while others were less pure. It was 
possible to arrange the soil units in order of decreasing 
elassmivcatvoOnmourityesuchn §thateATimi ae SH bln pS Vente 
and DEL 1 were rated as having high purities; FSH 3, FSH 2, 
SPR 1, SRC 1, and DVG 1 and were recognized to be moderately 
purewsand LTG tPeADY 1, ELB 2, SRC 32 7and RSNi i were lof Low 
purity. Consideration of the units displaying low purity 
revealed that SRC 2 was defined and described as highly 
variable and was therefore expected to have low purity. The 
low purity rating for ADY 1 soil unit arose from the 
recognition of two separate series during sampling for what 
initially had been regarded as a single broadly defined 
series. When ADY 1 unit was defined as recognizing two 
principal component soils, Academy and Rockyview, the 
overall percent purity of this unit was revised to highly 
pure. The three remaining units LTC 1, ELB 2 and RSN 1 were 
found to differ considerably ErOMEChel oem ibia . 


descriptions. ELB 2 and RSN 1 in particular were both poorly 
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mapped and poorly described. 

Determination of the 90 percent confidence intervals 
for taxonomic composition of the studied map units resulted 
in the production of a more accurate appraisal of soil unit 
component proportions than had been possible by more 
traditional methods. Both the graphical method and the 
computer calculation of sample mean confidence limits 
yielded similar results. A comparison of the graphically 
“computed confidence intervals and the original field 
estimates of map unit composition revealed which units had 
initially been well mapped and described and which had not. 
Frequently, the source of description inaccuracies could be 
identified and appropriate corrective measures suggested. 
The least accurately described units included SRC 2, ADY i, 
ELB 2, LTC 1 and RSN 1. This evaluation supported the 
initial identification of these units a highly variable or 
poorly described. 

Computation of 90% confidence limits for the mean 
values of selected morphological and analytical properties 
of the examined soils and soil units allowed for the 
generation of modal profile descriptions for all recognized 
series and map units. In addition, visual inspection of the 
tabulated data assisted in identifying which properties were 
most effective for differentiating between the established 
groups and which groups differed with respect to any given 
property or combination of properties. All units differed 


from all other units with respect to at least one 
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investigated property. The variables which effectively 
differentiated among the greatest number of defined soil 
units were percent clay, surface horizon pH, plasticity 
index, liquid limit, percent silt, B-horizon thickness and 
depth to lime. 

An analysis of the relative variabilities of selected 
soil properties, and defined soil units, as indicated by 
coefficients of variability, revealed that not all 
properties or units were equally variable. The various soil 
properties recorded by this study were arranged in order of 
increasing C.V. and assigned a relative variability rating 
of low, moderate, high, or very high. (Table 13). The 
classes so defined agreed very well with those proposed by 
Wilding and Drees (1978). Ah horizon thickness, percent sand 
and C horizon carbonate were the only properties which 
demonstrated variabilities much different than previously 
‘reported in the literature. A variability index was computed 
as the average value of all the C.V.'s for every property in 
each soil unit or series group. This index was used to 
identify the relative variabilities of the examined soil 
units and to rank them accordingly. The units identified as 
bewng mlostevansablembyrthis technrquem@weresrSHG2 eRSNeieeLTC 
1,0SRC 1, SRC 2, °ELB 20and SPR doeMostsof = thesessame units 
were also evaluated as highly variable with respect to 
percent purity of field classifications or confidence level 
agreement with original component estimates. The most. 


variable units were noted to occur either under forest or on 
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fluvial landscapes where variability was inherently high and 
difficult to effectively separate. 

A subjective, semi-quantitative, assessment of the 
relative rankings of the various units was conducted with 
respect to their percent purity, degree of agreement between 
computed and estimated soil proportions, and overall 
variability as indicated by average C.V. for selected soil 
properties (Table 17). An average rank was then computed in 
which a low rank indicated that the unit displayed low 
variability and was likely well mapped and described. A high 
ranking implied that the unit was either highly variable or 
poorly mapped and described. The average ranking identified 
LTC 1, SRC 2, ELB 2, and RSN 1 as consistently, the most 
variable or the most poorly mapped and described units. It 
is believed that the average rank summarized quite 
accurately, the relative quality of the soil mapping and the 
original map unit descriptions with respect to any given 
Ua tre 

Analysis of Variance techniques were used to 
investigate whether statistically significant differences 
existed among the various defined soil units with respect to 
seven of the most important soil properties studied. Highly 
significant F-ratios for all properties indicated that at 
least some of the defined soil units differed from all 
others with respect to a given property. They also supported 
the observation that the objective of subdividing the 


landscape into smaller, less variable components (soil 
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Table 17. Relative Ranking of Evaluated Soil Units with 
Respect to Variability and Mapping Accuracy 


RELATIVE EVALUATION TECHNIQUE AVERAGE 
VARIABILITY = 9 99 ---------------------------------- RANK. 
Percent Component Variability 
Purity Confidence Index 
Ranking Interval (Average CV) 
Agreement 


Beastavacrablesor 1 ATi ATE 1 ATE 01 Avice 
Best Mapped and 2 FSH 1 SPR 1 DEL 1 FSH 1 
Described 3 LEK 4 SPN 1 LLKe BLK 
4 SPY 1 FSH 3 DVG 1 DEL 1 
See DED FSH 1 FSH 3 SPY 1 
6 FSH 3 DVG 1 FSH 1 FSH 3 
7 FSH 2 FSH 2 ADY 1 SPR 1 
8 SPR 1 DEL SPY 1 DVG 1 
9 SRC 1 DUK FSH 2 FSH 2 
10 DVG 1 SRC 1 RSN 1 ADY 1 
1 LTC. 1 SRC 2 Erni SRC 4 
2 ADY 1 UTC SRC 1 LTC 
Most Variable or 3 ELB 2 ELB 2 SRC 2 SRC 2 
Most Poorly Mapped 14 SREFZ ADY 1 ELB 2 ELBE 2 
and Described 15 RSN 1 RSN 1 SPR 1 RSN 1 
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groups) had been at least partially met. Detailed analyses 
of which soil groups were significantly different with 
respect to any given variable were not carried out. However, 
a least significant difference was computed for each 
investigated property and included as part of the analysis 
of variance data presented in Appendix 4. For any given 
property, any two soil unit means which differ by more than 
the reported LSD may be considered to be significantly 


different. 


B. Conclusions 

Evaluation of the data collected for this study and of 
the results obtained fom analysis of this data permitted the 
following conclusions to be made. 

1. Confidence Interval Determinations of the component 
composition of the evaluated soil units provided more 
accurate estimates of the series composition of these 
units than was possible by traditional methods. 

2. Comparisons of the quantitative determinations and the 
Original estimates revealed which units could be 
considered well mapped and described and which could 
Hot. 

3. The overall accuracy of the Calgary area mapping was 
comparable to reported accuracies for similar maps at 
Similar scales. 

4. Calculation of the 90% Confidence Intervals of selected 


properties for each of the examined strata provided 
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improved documentation of the modal characteristics of 
these units. This improved documentation enhanced the 
usefulness of the mapping for both prospective users and 
for future mappers . 

Not all of the investigated properties or units were 
equally variable. Forested and alluvial units tended to 
be the most highly variable. Morphological properties 
were on the whole more variable than physical 
properties. 

Statistically significant differences existed among the 
various defined units with respect to all of the 
evaluated properties. Not all groups differed relative 
to any given property but no two units were similar in 
all respects. 

The Random Transect Method offers considerable 
advantages as a standard soil survey procedure for 
unbiased soil sampling and map unit composition 
determination. It is recognized by soil mappers.as an 
extension to current soil survey techniques. Since it is 
seen as enhancing; rather than supplanting; current 
Dractices)mitud Sedikelyetosbesmoremnecds ly acceptedsand 


easily understood by soil mappers than other techniques. 
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VI. RECOMMENDATIONS 


Certain recommendations all called for on the basis of the 


information obtained by this study. These recommendations 


fall into three general categories; namely specific 


suggestions regarding the Calgary area soil units, general 


guidelines regarding future use of the method as outlined 


and tentative proposals for modifications or extensions to 


the method as used. 


A. Calgary Area Soil Units 


1 


The poorly described units ATL 1, LTC 1, ELB 2 and RSN 1 
should have their descriptions revised to be in better 
agreement with the determined composition. 

The relative ratings of the soil units with respect to 
overall variability should be included in the report in 
order to alert potential users to the range of displayed 
variabilities and to assist them in identifying which 
units are highly variable or poorly described. 

The relative variabilities of the examined soil 
properties should also be included in the eventual soils 
GepoOnmieiny Ordenmto (indica Gem Omuse nSsethan 
interpretations based partly on highly variable 
properties may be subject to considerable error. 
PHemsoil® proportions determined, foreach? ofthe 
evaluated soil units should replace the original field 


estimates of series composition for those units in the 


soil report descriptions. 
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Tables 9 through 11 should be included in the final 
soils report intact in order to provide users with the 
capability of determining the modal characteristics for 
any soil unit or Soil Series of interest to them. 

A short note should be inserted into the final soils 
report detailing the efforts which were made in order to 
assess soil unit variability and mapping Aeedracu: This 
note should include a statement regarding the overall 


accuracy of the mapping . 


B. Guidelines for Use of the Random Transect Method 


is 


The random transect method should be adopted for interim 

use and evaluation by the Alberta Soil Survey. It is 

only through practical everyday use that weaknesses will 

be exposed and improvements suggested. 

Potential uses of the random transect method should 

include: 

a. Legend development and initial soil unit and soil 
property documentation 

b. Ongoing mapping and correlation 

c. Final evaluations of map unit description and 
mapping accuracy. 

Consideration of the results obtained in 2 a) above 

should dictate the intensity of effort directed towards 

thesmapping of any given SsoileuniteHighlysvariablesor 

poorly predictive units should receive a greater density 


of ground truth observations and correlation transects 
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than highly predicitve units. 

Examination of initial sample results should be used to 
determine the required number of values needed to 
calculate any soil property mean for any soil unit at a 
given limit of accuracy and confidence level. This would 
rationalize sample collection and analysis procedures 
and prevent unnecessary expenditures of field and 
laboratory effort. 

In an average sized Alberta county of 40 townships it is 
suggested that it might be both feasible and profitable 
to conduct at least one transect for every two townships 
in which a given, major, map unit occurs. This would 
result in a maximum of 20 transects for each major map 
unit and a more likely amount of 10-12 since not all 
units occur in all townships. This translates to a time 
requirement of 5 to 10 days to fully document each of a 
possible, say, 20 map units. Spaced over a four year 
mapping project, this would require the expenditure of 
25 to 50 days per year to acquire all the necessary 
information. This time is not entirely taken at the 
expense of normal field mapping since the increased 
confidence obtained by accurate descriptions and ongoing 


quantitative correlation would undoubtedly contribute to 


increased mapping efficiency. 
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C. Potential Modifications to the Transect Method 


bh, 


Simplification of the procedure for recording and 
randomly selecting delineations to be examined is 
desirable. A simple procedure would involve recording 
one number for each 80 acres of each delineation of a 
given map unit. No transects would be drawn on the 
photos until a particular delineation was actually 
selected by choosing randomly one of the numbers 
assigned to that delineation. The transect could then be 
located within the delineation as per the previously 
detailed instructions. This approach removes the 
requirement for physically locating all available 
transects on a map even though only a small proportion 
are ever chosen for sampling. 

A reduction in the number of observations made and 
analyses done for each sampled site might be in order. 
The morphological and analytical properties identified 
as highly variable in this study might be omitted from 
future transect studies after having been confirmed as 
Similarly variable in the new map area. The number of 
classification categories recorded could be reduced to 
series, contrast and first and second parent material 
without adversely affecting data analysis capabilities. 
An attempt should be made to ascertain the relative 
magnitude of within pedon (< 3.5m) ¥or “error' 
Varlabilityein ftULUre toonSectmsuucies mal hiSswould 


require replication of some observations within 7 metres 
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for at least some transects of each map unit. A problem 
not addressed by this study concerns the determination 
Orethegrelarive distributionvofevartzability ate the sol! 
unit, delineation and site levels. This problem should 
undoubtedly be investigated in future studies. 

The unbiased data set assembled by the random transect 
technique lends itself to more complex forms of 
Statistical analysis than attempted by this study. It is 
recommended that future investigations examine the 
potential benefits of using more sophisticated 
statistical techniques including principal component 
analysis, discriminant analysis, cluster analysis, and 
canonical correlation. 

The random transect technique is not the only method of 
obtaining unbiased samples of prestratified map units. 
It is suggested that a comparative study of the cost 
efficiency and accuracy of the principal competing 
method might be desirable. An evaluation of one or two 
map units by both the random point approach and the 
random transect method would be an interesting research 
Mroject. Such an exercise would) besexpected) Co reveal 
the relative drawbacks and benefits of the two 
alternatives and should permit a more objective 


assessment of their relative merits than was possible 


here. 
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APPENDIX 1 


Sample Field and Lab Forms and Dictionary Documentation 


of Micro Data Management File 


DICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE 


FOR: BM. TRANDAT 


DATA SET LOCATION: 


DICTIONARY LOCATION: 


DATES Och 3), 19 


81 


KTKO:BM.T 
KTKO:BM 


RANDAT 
- TRANDATH 


THIS DSTASET CAN BE DESTROYED 
THIS DATASET CAN BE REPLACED. 


USE COUNT: 


1 


DATA SET DESCRIPTION: 


THIS DATA FILE CONTAINS ALL THE FIELD, 


LAB AND LOCATIONAL 


(BM. TRANDAT) 


INFORMATION 


COLLECTED FOR SELECTED CALGARY AREA SOIL UNITS USING THE RANDOM TRANSECT 


METHOD. CODING USED 
Fi#) FIELD NAME ABBR 
Fst) UNIOQUE.RECORD.NO URN 
FaGeea)) SOIL.UNIT UNIT 
CATEGORIES (ONLY) 
ADY ADY 
ATL ATL 
OEL OEL 
DERK DERK 
OvG OVG 
Eso EBO 
ELB ELB 
FSH FSH 
LLK LLK 
LTC ttc 
MDP mop 
MSB MSB 
ORG ORG 
POT POT 
PUP PUP 
RKV RKV 
RSN RSN 
sco sco 
SPR SPR 
SPY SPY 
MOAD MOAD 
SRC SRC 
Feathaoy SOD USER TES SER 


DICTIONARY 


DOCUMENTATION OF 


(CON 
FOR: BM. TRANDAT 
Fi#w) FIELD NAME ABBR 
CATEGORIES (ONLY) 
ADY ADY 
ATL ATL 
DEL OEL 
DVG DVG 
EBO EBO 
ELB ELB 
FSH FSH 
H20 H20 
LLK Litik 
Enc Ltc 
MDP MDP 
MSB MSB 
ORG ORG 
POT POT 
PUP PUP 
RKV RKV 
RSN RSN 
sco sco 
SPR SPR 
SPY SPY 
UNDEFINED NO 
SRC SRC 
F(4) UNIOUE. TRAN.NO UTN 
F(S) MAP UNIT.NO U.NO 
Fi6) TRANSECT. NO T NO 
Ear TOWNSHIP TWP 
F(a) RANGE R 
F(9) DIRECTION DIR 


IS AS DOCUMENTED BELOW 


REQUIRED 


C4nnrun — 


REQUIRED 


CALGARY TRANSECT DATA MANAGEMENT FILE 


TINUED) 


10 


Pe} 


REQUIRED 


REQUIRED 


REOUIRED 


REQUIRED 


REQUIRED 


10-08-81/KTKO 


THIS NUMBER UNIOUELY IDENTIFIES U 
EQCH SITE INVESTIGATED. ITIS USED 

TO JOIN TWO OR MORE FILES THAT 
CONTAIN DATA FOR THE SAME POINT. 


THE MAP UNIT IS THE THREE LETTER uc 
SERIES CODE OF THE SERIES WHICH 

NAMES THE UNIT OR A FOUR LETTER 

CODE FORMED FROM THE FIRST TWO 

LETTERS OF SERIES OF EQUAL EXTENT 


ACADEMY 

ONTLER 

DELACOUR 
DELACOUR ROCKYVIEW 
DUNVARGAN 

EAST BOW 

ELBOW 

FISH CREEK 
LLOYD LAKE 
LEIGHTON CENTRE 
MIDNAPORE 

MESS BUTTE 
ORGANIC 

POTHOLE CREEK 
PORCUPINE 
ROCKYVIEW 
ROBINSON 
STRATHCONA 
SPRUCE RIDGE 
SHG daleyy 
MIDNOSPORE ACADEMY 
SARCEE 


THIS FIELD CONTAINS THE UNTOUVE uc 
THREE LETTER SERIES CODE FOR THE 

SOIL FOUND AT A GIVEN SITE IF 
APPLICABLE 


(BM. TRANDAT} 


OESCRIPTION TV E 
ACADEMY 

ANTLER 

DELACOUR 

DUNVARGON 

EAST 80W 

ELBOW 

FIs (GREEK 

WATER 

LLOYD LAKE 

LEIGHTON CENTRE 

MIONOAPORE 

MESA BUTTE 

ORGANIC 

POTHOLE CREEK 

PORCUPINE 

ROCKYVIEW 

ROBINSON 

STRATHCONA 

SPRUCE RIDGE 

Sh yen ae 

NO SOIL SERIES HAS BEEN DEFINED 

FOR THIS SOIL 

SARCEE 

THE UNIQUE TRANSECT NUMBER IS THE U 
KEY SPte lo CUSED TOS eC DN thls sik d Vie 

WITH THE FIELD AND LAB DATA FILES. 
THE MAP UNIT NUMBER IS G DIGIT u 
WHICH ACTS AS A KEY TC THE 

LOCATION 1N THE LEGEND WHERE THE 
PARTICULAR ASSEMBLAGE OF SOILS 
CHARA CoE Rel Sten Ce Gir Stil sisi NG lectin ili, 
DESCRIBED 

THIS NUMBER IS THE ORIGINAL NUMBER U 
OF THE TRANSECT CHOSEN FOR STUDY 
RANDOMLY FROM AMOUNG ALL THE 

NUMBERED TRANSECTS OF THIS UNIT 
TOWNSHIP IN WHICH START OF U 
TRANSECT [S LOCATED 

RANGE IN WHICH START OF TRANSECT U 
IS LOCATED. 

DIRECTION OF SITE WRT THE NAMED cc 


MERIDIAN 


TYPE LENGTH 


OEFAULT 


150 


OISP SCALE FACTOR 


Ww 


Ww 


10 


iy 


ora 


7} 
i -_ias €5>@-e eset) ens 
Ff blade . 
wot vata o erent 1 - eee 1 be’ 
. Fe a apace" 
7 y 
intake 


au apron Lpges — } 
q9o¢@ §9)488 : 
en" Ri Gye ~ one 
7° *? oo® 
eres ogee 0 ketene 


a7 


api oe® 


pAbidd) ai) 4 ave +angpen) 64 setae? Te 
resend ie 1008 


>» ghssen Sees 


- y 
‘e 


age? b#e% ; » 
; ' ' - a s. Tons aa api eenieee 


sugey* ani etme 1 S0@ 


« 6 v ig ‘0 ab @te—e= 
So4) Ole” &°Cir 
get! otis Cue 


® wu hs +o 
page 
of.) 0 ee 
me a® 


DICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE 


FOR: 


BM. TRANDAT 


Fia#) 


DICTIONARY 


FOR: 


CATEGORIES 
WEST 
EAST 


MERIDIAN 
CATEGORIES 
5 
4 
SURVEYOR 
CATEGORIES 
RM 
DAY 
MONTH 
YEAR 
CATEGORIES 
80 
PROJECT 


CATEGORIES 
CALGARY 


TRANSECT.LENGTH 


INTERVAL .DIST 


CATEGORIES 
NORMAL 


NO.OF .OBSER 


SOIL. CONTRAST 


CATEGORIES 


NO.CONTRAST 
LO.CONTRAST 
MEDCONTRAST 
HI. CONTRAST 


BM. TRANDAT 


(CONTINUED) 

OBBR VALUE 
(ONLY) 

Ww 1 

E 2 

MER 

£ S 

4 ry 

SURV 

RM 1 

DAY REQUIRED 

MON REQUIRED 

YEAR 

80 80 

PROJ 

CALG 1 

TLEN REQUIRED 

INT REQUIRED 

NORM 120 

NOBS REQUIRED 

CON REQUIRED 
(ONLY) 

NCON 1 

LCON 2 

MCON 3 

HCON 4 


DOCUMENTATION OF CALGARY 


(CONTINUED) 


TRANSECT DATA MANAGEMENT FILE 


WEST OF NAMED 
EAST OF NAMED 


MERIDIAN 
MERTOIAN 


MERIDIAN FROM 
MEASURED 


WHICH OIRECTION IS 
FIFTH MERIDIAN 

FOURTH MERIDIAN 

INITIALS OF SURVEYOR 

ROBERT MAC MILLAN 

DAY 

MONTH 

YEAR 

1980 


THIS 1S THE NAME OF THE MAPPING 
PROJECT BEING TESTED. 


CALGARY MAP AREA TRANSECT 
EVALUATION 


THIS IS THE LENGTH OF THE TRANSECT 
IN METRES. 


THIS IS THE DISTANCE IN METRES 
BETWEEN OBSERVATION POINTS ALONG 
THE TRANSECT. 


THIS IS THE NORMAL 
SPACING IN METRES. 


INTERVAL 


NUMBER OF OBSERVATIONS TAKEN ON 
THIS TRANSECT 


THE SOIL CONTRAST IS AN ESTIMATE 
GES Her Ss. MLA Reena bee ne mms OLA 
SITE TO THE SERIES WHICH NAMES 
THE MAP UNIT. 


SOTL 
SOIL 
SOIL 
SOIL 


IS OF NAMING SERIES 
RESEMBLES SERIES 

SLIGHTLY RESEMBLES SERIES 
OF LITTLE RESEMBLANCE 


(BM. TRANDAT) 


(BM. TRANDAT ) 


DEFAULT 


uc 1 


DEFAULT 


els 


w 


DEFAULT 


u 1 


U 1} 


uc 1 


DEFAULT 


uc 1 


DEFAULT 


uc 2 


OEFAULT 


Fite ai)) 


F(22) 


et rae)) 


F(24) 


FIELD NAME ABBR 
SOE vs ianuUs STAT 
CATEGORIES (ONLY)? 
RECOGNIZED REC 
NOT .RECOG NREC 
PARENT.1.MODE P1.M 
CATEGORIES (ONLY)! 
96 OEE Tene 
GLACIOFLUV FG 
GLACIOLAC LG 
BEOLIAN EOL 
FLUVIAL FLU 
LACUSTRINE LAC 
COLLUVIAL cov 
RESTIOUGL RES 
UNKNOWN ND 
ORGANIC ORG 
PARENT.1.TEXT Pack 
CATEGORIES (ONLY) 
GRAVELLY GV 
CRS .SANDY cs 
MED .SANDY MS 
FINE SANDY FS 
FINE.LOAMY FL 
FRNEy. Soe my FM 
Ped aN Erte ar Levee) FC 
UNDIFF ND 
ORGANIC ORG 
PARENT. 1.SCURCE Paes 


CATEGORIES 
LAURENTIDE 
MIXED 


(ONLY) 


CORDILLERAN c 


NOT. APPL 


PARENT.2.MODE 


CATEGORIES 
THEE 
GLACIOFLUY 


(ONLY? 
TTC 
FG 


REQUIRED 


WODIMMHBUN =o 


REQUIRED 


Coon aBUuNnN—-v 


OoOuN = 


SOIL STATUS ANOTCATES WHETHER THE 
OBSERVED SOIL IS LISTEDAS 
OCCURRING IN THE MAP UNIT 
DESCRIPTION 


IN MAP UNIT DESCRIPTION 
IN ORIGINAL MAP UNIT 


INCLUDED 
NOT MENTIONED 
DESCRIPTION 
PARENT.1.MODE 

aps Gl 

GLACIOFLUV 
GLACIOLACUSTRINE 
AEOLIAN 

FLUVIAL 
LACUSTRINE 
COLLUVIAL 
RESIDUAL 

UNKNOWN 

ORGANIC 


PORENT.1.TEXT 


GV; ‘SGV; GVS 
sy £5 

Si SiGe 

SOLS Sut 
Lei 
Sacer 
yolks 
UNDIFF 
ORGANIC 


SsIc 


THIS REFERS TO THRE “PROV UNENE'E iF 
THE TPs 


EASTERN ORIGIN TILL 

MIXED ORIGIN TILL 

WESTERN ORIGIN TILL 

TILL PROVENANCE INFORMATION 
APPLICABLE AT THIS SITE 


IS NOT 


THIS REFERS TO ANY SECOND PARENT 
MATERIAL FOUND WITHIN THE PROFILE 
DEPTH 


Tee 
GLACIOFLUV 


DEFAULT 


uc 1 


DEFAULT 


uc 1 


DEFAULT 


uc 1 


DEFAULT 


uc 1 


LENGTH OISP SCALE 


13 


20 


24 


25 


FACTOR 


Za 


26 


30 


a 
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DICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE (8M. TRANDAT) 


FOR: 


FiG25) 


F257) 


F(27) 


Fat 82) 


DICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE 


FOR 


FG23))) 


F( 390) 


BM. TRANDAT 


CATEGORIES 
GLACIOLAC 
AEOLIAN 
FLUVIAL 
LACUSTRINE 
COLLUVIAL 
RESIOUAL 
NOT. APPL 


UNKNOWN 


PARENT .2.TEXT 


CATEGORIES 
GRAVELLY 
CRS .SANDY 
MED .SANDY 
FINE .SANOY 
FINE.LOAMY 
Pe Ears ilek: tiny) 
FINE .CLAYEY 
NOT. APPL 


UNOTFF 


PARENT .2.SOURCE 


CATEGORIES 
LAURENTIDE 
MIXED 
CORDILLERAN 
NOT. APPL 


PHASE .1 


CATEGORIES 
GLEYED 


NOT. APPL 


SUBGROUP 


CATEGORIES 
ALKALINE 
BLACK 
BROWN 


BM. TRANDAT 


CATEGORIES 
BRUNISOLIC 
CALCAREOUS 
CUMULIC 
DARK 
OARK. BROWN 
DARK .GRAY 
ELUVIATED 
FERRA 
GRAY 
HUMIC 
ORTHIC 
PODZOLIC 
REGO 
SOLONETZIC 
Tyee 
UNKNOWN 


GLEYED 
TERRIC 


GREAT .GROUP 


CATEGORIES 
MEL. BRUN 
EUT.BRUN 
SOMB.BRUN 
DYST .BRUN 
BROWN 
DARK .BROWN 
BLACK 
DARK GRAY 
HUMIC.GLEY 
GLEYSOL 
Uva Ca GEN, 
GR Ey eV, 
FIBR TSioit 
MESISOL 
HUMISOL 
HU.FER ,.PODZ 
REGOSOL 
HU REGOSOL 
SOLONETZ 
SO,SOLONETZ 
SOLOoD 


SOIL .ORDER 


CATEGORIES 
BRUNISOLIC 
CHERNOZEMIC 
GLEYSOLIC 


(CONTINUED) 


(ONLY 


(ONLY 


(CONTINUED) 


3 
ra) 
O4TMHePuUN 


Pram 


GV 
cs 
MS 
BS: 
j 216 
FM 
FC 
NO 


OMNMNPWNH-Y 


UN 


00 


Beas 


(ONLY) 


n 
own — 


sc REQUIRED 


Do 
c 
Qh = 


(CONTINUED, 


(CONTINUED) 


BR 
cA 
cu 


Qo 


Sz 7 
THY. 18 
NO 99 


GL 19 
TR 20 


GG REQUIRED 


MB 
EB 
SB 


9 
ia} 
YNM BUN -OWMBIMDM EWN — 


z= 


HR tes: 
$2 i) 
SS 20 
so 21 


ORD REQUIRED 


(ONLY! 


BRUN 
CHER 
GLEY 


wn 


GLACIOLACUSTRINE 

AEOLIAN 

FLUVIAL 

LACUSTRINE 

COLLUVIAL 

RESIDUAL 

NC SECOND PARENT MATERIAL WAS 
NOTED AT THIS SITE 

SECOND PARENT MATERIAL OF UNKNOWN 
ORIGIN 


THIS REFERS TO ANY SECOND PORENT uc 
MATERIAL FOUNO WITHIN THE PROFILE 
DEPTH 


GV, SGV, GVYS 

Speers 

SOPESiCL 

Sicaes it 

eager 

SHeW, She 

Chine 

NO SECOND PARENT MATERIAL WAS 
NOTED AT THIS SITE. 

UNDIFF 


THIS REFERS TO ANY SECONO PARENT uc 
MATERIAL FOUNO WITHIN THE PROFILE 
OEPTH. 


EASTERN GRIGIN TILL 

MIXED ORIGIN TILL 

WESTERN ORIGIN TILL 

TILL PROVENANCE INFORMATION 
APPLICABLE DAT RNS SITE 


IS NOT 


USED WHEN GLEYED SUBGROUP IS uc 
RECOGNIZED, SAVES REPETITION 


USED WHEN GLEYED SUBGROUP IS 
RECOGNIZED. 
INFORMATION STORED 
IS NOT APPLICABLE 


Me GPs AS aif) 
INTHIS CASE. 


SUBGROUP uc 


ALKALINE SOLONET?Z 
BLACK SUBGROUP 
BROWN SUBGROUP 


(BM. TRANDAT ) 


BRUNISOLIC SUBGROUP 
CALCAREOUS SUBGROUP 
CUMULIC SUBGROUP 
DARK SUBGROUP 

DARK BROWN SUBGROUP 
DARK GRAY SUBGROUP 
DARK GRAY SUBGROUP 
FERRA SUBGROUP 

GRAY SUBGROUP 

HUMIC SUBGROUP 
ORTHIC SUBGROUP 
POOZOLIC SUBGROUP 
REGO SUBGROUP 
SOLONETZIC SUBGROUP 
TYPIC SUBGROUP 
SUBGROUP CLASSIFICATION 
UNDETERMINED 
GLEYED SUBGROUP 
TERRIC SUBGROUP 


GREAT .GROUP uc 


MEL. BRUN 

EUTRIC BRUNISOL 
SOMBRIS BRUNISOL 
DYSTRIC BRUNISOL 
BROWN CHERNOZEMIC 
DARK BROWN CHERNOZEMIC 
BLACK CHERNOZEMIC 
DARK GRAY CHERNOZEMIC 
HUMIC GLEYSOL 
GLEYSOL 

LUN DO “GLe ysl 

GREY LUVISOL 
FIBRISOL 

MESISOL 

HUMISOL 

HUMO FERRIC PODZOL 
REGOSOL 

HUMIC REGOSOL 
SOLONETZ 

SOLOODIZED SOLONETZ 
sSOLOOD 


SOIL.ORDER uc 
BRUNISOLIC 


CHERNOZEMIC 
GLEYSOLIC 


DEFAULT 


DEFAULT 


DEFAULT 


DEFAULT 


DEFAULT 
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DICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE (8M. TRANUAT) 


(CONTINUED) 1 53 


FOR: BM. TRANOAT : 


Fi#) FIELD NAME ABBR VALUE DESCRIPTION TYPE LENGTH DISP SCALE FACTOR 


CATEGORIES (CONTINUED) 


LUVISOLIC LUY 4 LUVISOLIC 
ORGANIC ORG 5 ORGANIC 
PoOZOLIC PO0z 6 POoDZOLIC 
REGOSOLIC REGO 7 REGOSOLIC 
SOLONETZIC SOL2 8 SOLONETZIC 
UNDECIDED ND c DECISION REGARDING CLASSIFICATION DEFAULT 
NOT TAKEN 
F(31) PHASE.2 P2 PHASES OF SOIL SERIES uc 1 37 
CATEGORIES (ONLY) 
NOT. APPL ND ° NO PHASE 2 WAS RECOGNIZED AT THIS DEFAULT 
SITE 
CORBONATED c 1 CARBONATED 
crRYIC CR 2 CRYIC 
CUMULIC cu 3 CUMULIC 
ERODED £ 4 ERODED 
LITHIC L 5 LITHIC 
PEATY P 6 PEATY 
SALINE N 7 SALINE 
STONY s 8 STONY 
THIN T 3 THIN 
TURBIC TURB 10 TURBIC 
B32) AH.THICKNESS AH.T AH THICKNESS uc 1 3e 
CATEGORIES 
NO. OH ND ° DH IS NOT PRESENT DEFAULT 
F(33) AHE. THICKNESS AHET THIS FIELD: CONTAINS THE VALUE FOR uc 1 39 


THE THICKNESSOF THE AHE HORIZON 
IN CM REPRESS eE Nine 

CATEGORIES 

NO.DATA NO ° THIS VALUE IS STORED WHEN THERE IS DEFAULT 
NO AHE PRESENT 


F(34) AE. THICKNESS AEF THIS FIELD CONTAINS THE VALUE IN uc 1 ao 
CM FOR THE THICKNESSOF THE AE 
HORTZONG DEPRES ENT. 
CATEGORIES 
NO .DATA ND ° THIS VALUE IS STORED WHEN THERE IS OEFAULT 
NO AE PRESENT 


Fuss) B. THICKNESS sy aelal REQUIRED THUS Fete Os CONT ATN Seat Hee LUcset N uc 1 a) 
CM FOR THE THICKNESSOF THE E 
HORIZON, IF PRESENT 
CATEGORIES 
NO.DATA ND ° THIS VALVE sels moun RED ew AEN iEH eRe sells DEFAULT 
NO 8 HORIZON PRESENT 


LAs] LIME .DEPTK LIME THIS FIELD CONTAINS THE VALUE FOR uc 2 42 


DICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE (BM. TRANDAT) 
(CONTINUED) 


FOR: BM. TRANDAT 


THES OE Phenols LeuN toliNeG MAS: 
INDICATED BY EFFERVESENCE IN HCL 


CATESORIES 
I 


NO.LIME NO CJENG] THIS VALUE IS STORED WHEN NO LIME DEFAULT 
IS ENCOUNTEREDWITHIN THE OEPTH OF 
INVESTIGATION (USUALLY 1 METRE) 
SURF.LIME SURF ° a2 VALUE OF (O Is STORED) WHEN CIME 
OCCURS TO THE SURFACE 
fia (ots She fa: POARENT.2.DEPTH P25 THIS FIELD CONTAINS THE VALUE IN uc va aa 
CM FOR THE DEPTH TO ASECOND 
PARENT MATERIAL, IF PRESENT 
CATEGORIES 
NO.DATA NO 399 THIS VALUE IS STORED WHEN NO OfFFAULT 
SECOND PARENT MATERIALIS FOUND 
WITHIN THE DEPTH OF INVESTIGATION, 
F( 38) &A.COLOR. VALUE AVAL THES IS TRE MUNSEUCL SOIL ‘COLOR uc i a6 
VALUE OF THE HORIZONBEING 
DESCRIBED 
CATEGORIES (ONLY) 
NO.DATA ND Cc NO COLOR OBSERVATION OF THIS DEFAULT 
HORIZON WAS POSSIBLE 
10YR 1OYR 1 1OYR 
LING Pa 2 CoE AINE 
Tf SNA BPA 3 7.SYR 
Sy, ov 4 Si; 
SG 56 5 SG 
F(39) &.COLOR.HUE AHUE THIS FIELD CONTAINS THE COLOR HUE uc 1 47 
OF THE HORIZONBEING DESCRIBED 
CATEGORIES 
NC .DATA NO ° THIS VALUE IS STOREO WHEN NO COLOR OEFAULT 
OBSERVATION HAS BEEN TAKEN 
Fiao} A.COLOR.CHROMA ACHR THES eee; De CONTALING WHE (GOL OF uc i 4s 
CHROMS OF THE HORIZONBEING 
DESCRIBED. 
CATEGORIES 
NO.DATA he) ) THIS VALUE IS STORED WHEN NO DEFAULT 
OBSERVATION OF SOILCHROMA HAS 
BEEN TAKEN 
THIS FIELD STORES THE COLOR VALUE uc i) 49 


Fi41) B.COLOR. VALUE BYVAL 
OF THE B HORIZON 


CATEGORIES (ONLY) Fs 
NO COLOR OBSERVATION OF THIS DEFAULT 


NO.DATA ND ° 
HORIZON WAS POSSIBLE. 
1OYR 10YR 1 1OYR - 
2 2.5Y 
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DICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE 


(CONTINUED) 


FOR: BM. TRANDAT 
Fi #) FIELO NAME ABBR 
CATEGORIES (CONTINUED) 
eS R 7TSYR 
SY. SY 
SG SG 
F(42) B.COLOR.HUE BHUE 
CATEGORIES 
NO.DATA ND 
F( 43) B COLOR.CHROMA BCHR 
CATEGORIES 
NO.DATA No 
F(44) €. COLOR. WALUE CVOL 
CATEGORIES (ONLY) 
NO.DATA NO 
1OYR 1OYR 
2 SY eo hy 
Un AS 7TSYR 
By SY 
wey SG 
F(45) C.COLOR.HUE CHUE 
CATEGORIES 
NO.DATA NO 
F(46) Cc. COLOR. CHROMA CCHRR 
CATEGORIES 
NO.DATA NO 
F( 47) B.STRUCTURE.GRAD BGRD 


CATEGORIES (ONLY?) 
NO.STRUCT SL 
VERY .WEAK vw 
WEAK Ww 


DICTIONARY DOCUMENTATION OF CALGARY 
(CONTINUED) 


FOR: BM. TRANDAT 
Fi#) FIELO NAME ABBR 
CATEGORIES (CONTINUED) 
WEAK .MOD WwM 
MODERATE M 
MOOD .STRONG MS 
STRONG ST 
NO .DATA ND 
F(48) B.STRUCTURE.CLAS BCLS 
CATEGORIES (ONLY) 
VIER Eline VF 
WES TiO VFF 
FINE l= 
FINE TO.MED FM 
MEDIUM M 
MEOD.7TC.CRS MC 
COARSE Cc 
VERY .COARSE ve 
NO.DATA ND 
F(ag) B. STRUCTURE. KIND BKND 
CATEGORIES (ONLY! 
PLATY PL 
PRISMATIC PR 
COLUMNAR eqe}ie 
ONG BLOCKY AB 
SUBANG BLOK SAB 
GRANULAR GRAN 
MASSIVE MASS 
SINGL.GRAIN SGR 
CLO oD: DY CLOO 
NO DATA NO 
F(SO) B. HORIZON. TYPE BT. YP 
CATEGORIES (ONLY! 
BM BM 
BT BT 
BTG BTG 
BNT BNT 


uP U 


uvPUN— 


N 


Ww 


TRANSECT DATA MANAGEMENT FILE 


On4wMH BUN = 


IM KH PUN 


a0 


Pun = 


(BM. TRANDAT } 


TYPE 


TANS eElheep eSiORES ene 
THE B HORIZON 


COLOR HUE OF uc 1 


THIS VALUE IS STORED WHEN NO COLOR 
OBSERVATION HAS BEEN TAKEN. 


DEFAULT 


THIS FIELD STORES THE COLOR CHROMA 
OF THE B HORIZON 


uc 1 


THIS VALUE IS STORED WHEN NO 
OBSERVATION OF SOILCHROMA HAS 
BEEN TAKEN. 


DEFAULT 


THIS FIELD STORES THE COLOR VALUE 
OF THE C HORIZON. 


uc 1 


NC COLOR OBSERVATION OF THIS 
HORIZON WAS POSSIBLE. 

1O0YR 

CPT 

ners YAR 

SY 

SG 


DEFAULT 


THIS FIELD STORES THE COLOR HUE OF uc 1 


THE C HORIZON 


THIS VALUE IS STORED WHEN NO COLOR 
OBSERVATION HAS BEEN TAKEN. 


OEFAULT 


THIS FIELD STORES THE COLOR CHROMA 
OF THE C HORIZON. 


uc 1 


THIS VALUE IS STORED WHEN NO 
OBSERVATION OF SOILCHROMA HAS 
BEEN TAKEN 


DEFAULT 


THIS FIELD STORES THE GRADE OF THE 
PRIMARY STRUCTURE OBSERVED IN THE 
B HORIZON 


THE B HORIZON IS STRUCTURELESS 
THE B HORIZON HAS VERY WEAK 
STRUCTURE 

THE B HORIZON HAS WEAK STRUCTURE 


(BM. TRANDAT ) 


TYPE 


THE B HORIZON HAS WEAK TO MODERATE 
STRUCTURE 

THE B HORIZON HAS MODERATE 
STRUCTURE 

THE B HORIZON HAS MODERATE TO 
STRONG STRUCTURE 

THE B HORIZON HAS STRONG STRUCTURE 
NO DATA FOR B HORIZON GRADE OF 
STRUCTURE WAS TAKEN 


DEFAULT 


THIS FIELD CONTAINS STORED VALUES 
PERTAINING TO THE CL&SS OF THE 
PRIMARY B STRUCTURE 


uc 1 


FINE STRUCTURE 

FINE TO FINE STRUCTURE 
FINE STRUCTURE 

FINE TO MEDIUM STRUCTURE 
MEDIUM STRUCTURE 

MEDIUM TO COARSE STRUCTURE 
COARSE STRUCTURE 

VERY COARSE STRUCTURE 


VERY 
VERY 


NO OBSERVATION ON CLASS OF B OEFAULT 


STRUCTURE WAS TAKEN. 


THIS FIELD STORES THE INFORMATION 
RELATINGTO THE KIND OF STRUCTURE 
FOUND IN THE B HORIZON 


PLATY STRUCTURE 

PRISMATIC STRUCTURE 
COLUMNAR STRUCTURE 
STRUCTURE 
STRUCTURE 


ANGULAR BLOCKY 
SUBANGULAR BLOCKY 

GRANULAR STRUCTURE 
MASSIVE STRUCTURE 

SINGLE GRAIN STRUCTURE 

CLODDY STRUCTURE 

DATA ON THE KIND OF STRUCTURE 
IS AVAILABLE 


NO DEFAULT 


IN THE BHORIZON 


THIS FIELD CONTAINS INFORMATION 
ABOUT THE KIND OF B HORIZON FOUND 
AT A SITE, 


uc 1 


BM HORIZON 
BT HORIZON 
BTG HORIZON 
BNT HORIZON 


LENGTH ODO! 


LENGTH OISP SCALE 


SP SCALE FACTOR 


so 


S2 


53 


54 


s5 


FACTOR 


S6 


Say 
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DICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE (BM. TRANDAT) 


(CONTINUED) 


FOR: BM. TRANDAT 
Fi#) FIELD NAME ABBR VALUE 
CATEGORIES (CONTINUED) 
BC BC s 
BG BG 6 
BN BN 7 
BMK BMK & 
NO.DATA NO ° 
oe ea) C.%.COARSE.FRAGS CF.C 
CATEGORIES 
NO .DATA NO ° 
EcCSi2)) SLOPES rea stop 
CATEGORIES 
NO.DATA ND ° 
FC¢S3) SLOPE .POSITION ey 
CATEGORIES (ONLY) 
CREST cR 1 
UPPER uP 2 
MID MID 3 
LOWER LOW 4 
TOE TOE s 
DEPRESSION DEP 6 
NO.DATA NO ° 
F(S4) LANDSCAPE LAND 
CATEGORIES (ONLY) 
APRON ae 1 
DELTA DELT 2 
FLOOD. PLAIN Faun: 4 
HUMMOCK Y HUM s 
INCLINED IN 6 
HA aye LV we 
RIOGED RDG é 
ROLLING ROL 3 
TERRACED TR 10 
UNDULATING UN . 14 
NO.DATA ND ° 
FAN FAN 2 
EB @S5)} A.FIELD. TEXTURE ATEX REOUIRED 


DICTIONARY 


DOCUMENTATION OF CALGARY TRANSECT DO4LTA MANAGEMENT FILE 


(CONTINUED) 


FOR: BM. TRANDAT 
Fi#) FIELD NAME ABBR 
CATEGORIES (ONLY?) 
SAND Ss 
LOAMY .SAND es 
SANDY .LOAM SL 
SANDY.CL SCL 
LOAM L 
SILT.LOAM Sie 
SILL) Sil 
Say CL SsTer 
CLAY.LOAM CL 
See ver GAN, sic 
SANDY .CLAY iS 
CLAY c 
HEAVY CLAY HC 
GRAVEL GV 
SONDY . GRAV SGV 
GRAV .SAND GS 
PEATY PT 
LFH LFH 
NO.DATA ND 
Ee S67) Bien ike oavarw ince Kirt BTEX 
CATEGORIES (ONLY) 
SOND Ss 
LOAMY .SAND cs 
SANDY LOAM SL 
SANDY.CL Sc. 
LOAM L 
SILT.LOAM SE 
SiiEt, sl 
SAUL TY) waGie SiLcL 
CLAY,LGAM cL 
Si ty CLAY Sec 
SANDY .CLAY Sic 
CLAY G 
HEAVY .CLAY HC 
GRAVEL Gv 
SONDY GRAY SGV 
GRAV .SAND GS 
PEAY. PT 
EN Aly} LFH 
NO.DATA NO 
Fat S77 Cin Es Dutra i CTEX 
CATEGORIES (ONLY! 
SANO S 
LOAMY .SAND Ls 
SANDY .LOAM SL 
SANDY .CL scL 


LOAM th 


12 © 


REQUIRED 


HAOUPUN =| DWM IMDM EWN = 


O® 


REQUIRED 


ONPUuNn — 


BC HORIZON 
BG HORIZON 
BN HORIZON 
BMK HORIZON 


NO OBSERVATION OF 5B HORIZONWAS 


POSSIBLE 


THIS FIELD CONTAINS & VALUE FOR 


wists 7A 
FOUND 


COARSE FRAGMENTCONTENT 
IN THE C HORIZON. 


NO OBSERVATION OF COARSE FRAGMENT 


CONTENT WAS TAKEN. 


THIS FIELD STORES THE SLOPE % 
OETERMINED AT THE SITE. 


NO SLOPE OBSERVATION IS 
AVAILABLEFOR THIS SITE. 


SLOPE .POSITION 


CREST 
UPPER 

MID 

LOWER 

TOE 
DEPRESSION 
NO.DATA 


THIS FIELO CONTAINS ADESIGNATION 
LANDSCOPE AT THE 


OF THE DOMINANT 
SITE. 


APRON 
DELTA 
FLOOD.PLAIN 
HUMMOCKY 
INCLINED 
EVE 
RIDGED 
ROLLING 
TERRACED 

-UNDULATING 
NO.DAaTA 
FAN 


USD& TEXTURE OF A HORIZON 


(BM 


LOAM 
SILT.LOAM 
Sikiian 

Sugita Gil ALY, 
CLAY.LOAM 
SLE TY. ©. GAN 
SANDY .CLAY 
CLAY 

HEAVY .CLAY 
GRAVEL 
SANDY .GRAV 
GRAV .SAND 
PEATY 

LFH 
NO.DATA 


LOAM 


USDA TEXTURE OF THE B HORIZON. 


SAND 

LOAMY .SAND 
SONDY LOAM 
SANDY .CL 
LOAM 
SILT.LOAM 
Set 

SILTY CLAY 
CLAY LOAM 
crepe eh ere ayN 
SANDY .CLAY 
CLAY 
HEAVY 
GRAVEL 
SANDY ,GRAV 
GRAY .SA4ND 
PEATY 

LFH 

NO. DATA 


LOAM 


CLAY 


USDA TEXTURE OF THE C HORIZON 


SOND 

LOAMY .SAND 
SANDY LOAM 
SANOY.CL 
LOAM 


TRANDAT ) 


DEFAULT 


uc 


DEFAULT 


uc 


DEFAULT 


uc 


DEFAULT 


uc 
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DICTIONARY OOCUMENTATION OF CALGARY TRANSECT DATA MONAGEMENT FILE (BM. TRANDAT) 


FOR: 


F(#) 


F(58) 


F(53) 


F(60) 


F Gish) 


F(62) 


BM. TRANDAT 


FIELD NAME 


CATEGORIES 
SILT.LOAM 
SILT 
SpE Ye tak 
CLAY.LOAM 
CTT ta iy Cagis LP WN 
SANDY .CLAY 
CLAY 
HEAVY CLAY 
GRAVEL 
SANDY .GRAV 
GRAV .SAND 
PEATY 
LFH 
NO.DATA 


ORAINAGE.CLASS 


CATEGORIES 
VERY .RAPID 
RAPID 
WELL 
MOO WELL 
IMPERFECT 
POOR 
VERY .POOR 
NOT. APPL 


LFH. THICKNESS 
CATEGORIES 
NO.LFH 

SAND 
CATEGORIES 
NO.SAMP 
MISSING 

STILT 
CATEGORIES 


NO.SAMP 
MISSING 


CLAY 


(CONTINUED) 


ABBR 


(CONTINUED) 


SIL 
Si 
SiGe 
eu 
sic 
Sic 

c 

HC 
GV 
SGV 
Gs 
PT 
LFH 
NO 


DORAN 


(ONLY) 
VRAP 
RAP 
WELL 
MOD 
IMP 
POOR 
VPOR 
NO 


LFHT 


NO 


SI 


NO 


OMYIMDMEWN- OWI 


OoOYONW PUN = 


998 
399 


996 
eile) 


SILT.LOAM 
STO 

SILTY CLAY LOAM 
CLAY.LOAM 
STETRY .€L Ay 
SANDY .CLAY 
CLAY 

HEAVY CLAY 
GRAVEL 
SANDY. GRAV 
GRAV SAND 
PEATY 

LFH 
NO.DATA 


SOIL DRAINAGE CLASS AS OUTLINED IN 
CANSIS MANUAL. 


VERY RAPID DRAINAGE 
RAPID DRAINAGE 

WELL ORAINED 

MODERATELY WELL DRAINED 
IMPERFECTLY DRAINED 

POORLY ORAINED 

VERY POORLY ORAINED® 
DRAINAGE CLASS NOT DETERMINED 


THIS FIELD CONTAINS A VALUE FOR 
THE THICKNESS OF THE LFH HORIZON 
IF PRESENT. é 


NO LFH HORIZON WAS RECOGNIZED 


PERCENT SAND OF THE C HORIZON BY 
HYDROMETER METHOD 


NO SAMPLE WAS OBTAINED AT THIS SITE 
THE ANALYSIS WAS NOT DONE FOR THIS 
SAMPLE. 


PERCENT SILT OF THE C HORIZON By 
HYDROMETER METHOD. 


NO SAMPLE WAS OBTAINED AT THIS SITE 
THE ANALYSIS WAS NOT DONE FOR THIS 
SOMPLE 


PERCENT CLAY IN SAMPLE DETERMINED 
BY HYDROMETER METHOD. 


DEFAULT 


uc 1 66 


DEFAULT 


uc 1 67 


DEFAULT 


uc 2 68 


DEFAULT 
DEFAULT 


uc 2 70° 


DEFAULT 
DEFAULT 


uc 2 72 


OCICTIONARY DOCUMENTATION OF CALGARY TRANSECT DATA MANAGEMENT FILE (BM. TRANDAT) 


(CONTINUED ) 


FOR: BM. TRANDAT 


Fie) FIELD NAME ABBR VALUE 
CATEGORIES 
NO.SAMP NS 9938 
MISSING ND 399 
F(63) USDA. TEXT USDA 
CATEGORIES (ONLY) 
SAND. Ss. ‘ 
LOAMY .SAND LS 2 
SANDY.LOAM SL 3 
SANDY .CL SCL a 
LOAM L 5 
SILT.LOAM SIL 6 
SILT. Si 7 
STE TVaot SICL 8 
CLAY.LOAM (ail 3 
STS EN (GEA? src 10 
SANDY .CLAY sc 1 
CLAY c 12 
HEAVY CLAY HC 13 
GRAVEL GV 14 
NO.DATA ND 99 
F(64) UNIFIED ussc 
CATEGORIES ‘/ONLY) 
cH CH 1 
cL cL 2 
MH MH 3 
ML ML a 
OH OH 5 
OL OL 6 
SF SF a 
GW Gw 8 
GP GP 3 
sw sw 10 
sp SP a) 
Gc Gc 2 
GM GM 13 
s¢ sc 14 
SM SM 1s 
ND ND 29 
F(65) PLASTIC.LIMIT we 


NO SAMPLE WAS OBTAINED AT THIS SITE 
THE ANALYSIS WAS NOT DONE FOR THIS 
SAMPLE. 


USDA TEXTURE OF THE C HORIZON uc 
SAMPLE 


SAND 

LOAMY SAND 
SANDY LOAM 
SANDY CLAY LOAM 
LOAM 

SILT LOAM 

STIS if 

SILTY CLAY LOAM 
CLAY LOAM 

SILTY Cray 
SANDY CLAY 

CLAY 

HEAVY CLAY 
GRAVEL 

NO USDA TEXTURE DETERMINED 


UNIFIED SYSTEM OF SOIL uc 
CLASSIFICATION 


INORGANIC CLAYS OF HIGH PLASTICITY 
INORGANIC CLAYS OF MEDIUM TO LOW 
PLAS We totey 

HIGHLY ELASTIC ORGANIC SILTS AND 
SILT-CLAYS 

ORGANIC ANDO INCRCANIC SILTS AND 
So = Ayes 

HIGHLY ELASTIC ORGANIC CLAYS AND 
Siiies 

ORGANIC SILTS AND SILT-CLAYS 
VERY FINE “StL TY SANDS 

WELL GRADED GRAVELS 

POORLY GRADED GRAVELS 

WELL GRADED SANDS 

POORLY GRADED SANDS 

CLAYEY GRAVELS 

SILTY GRAVELS 

CLAYEY SANDS 

SILTY SANDS 

NOT DETERMINED 


MOISTURE CONTENT AT PLASTIC LIMIT uc 


DEFAULT 
DEFAULT 


DEFAULT 


DEFAULT 


74 


a) 


76 


SCALE FACTOR 
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DICTIONARY OOCUMENTATION OF CALGARY TRANSECT 


(CONTINUED) 


DATA MANAGEMENT FILE 


(BM. TRANDAT) 


SCALE FACTOR 


FOR: BM. TRANDAT 
F(#) FIELD NAME ABBR 
CATEGORIES 
NO NO 
NON. PLASTIC NP 
F(66) LIQUID.LIMIT WL 
CATEGORIES 
ND ND 
NON LIOQUID NL 
F(67) PLASTIC. INDEX IP 
CATEGORIES 
ND ND 
F(68) CARBONATE caco 
CATEGORIES 
NO ND 
MSs MS 
F(69) &.CARBONATE Aaco3 
CATEGORIES 
ND ND 
F( 70) ELEC.COND EC 
CATEGORIES 
NO NO 
MS MS 
Fart SURFACE. PH PHD 
CATEGORIES 
ND NO 
MS MS 
fa (Canes) SUBSOIL.PH PHC 
CATEGORIES 
NO ND 
MS MS 
FCT73) A.ORGANIC.CARE CARB 
CATEGORIES 
ND ND 
MS MS 
DICTIONARY DOCUMENTATION OF CALGARY 


(CONTINUED) 


3993 


s398 


3999 


39399 


938 
CEE} 


98 
33 


98 
CYS) 


s396 


gs999 


TRANSECT DATA MANAGEMENT FILE 


PLASTIC LIMIT NOT DETERMINED 
SAMPLE WAS NON PLASTIC 
MOISTURE CONTENT AT LIQUID LIMIT 
CIOUID LIMIT NOT OETERMINED 

SAMPLE WAS NON LIQUID IN BEHAVIOUR 


DIFFERENCE BETWEEN LIOUID 
AND PLASTIC LIMIT 


LIMIT 


PLASTICITY INDEX NOT DETERMINED. 


PERCENT CACO3 EQUIVALENT 
HORIZON 


DES THE sc 


NO DETERMINATION OF CARBONATE 
EQUIVALENT WAS MADE. 
SAMPLE WAS MISSING FOR THIS SITE. 
PERCENT CACO3 EQUIVALENT 
HORIZON 


OF THE & 


NO DETERMINATION OF CARBONATE 


EQUIVALENT WAS MADE 


ELECTRICAL CONOUCTIVITY OF THE C 
HORIZON SAMPLE. 


NO DETERMINATION MADE 
SAMPLE MISSING 
PR IN CACL2 OF THE SURFACE HORIZON 


NO DETERMINATION OF PH WAS MADE 
SAMPLE WAS MISSING. 


PH IN CACL2 OF THE SUBSURFACE 
HORIZON (CCA OR CK}, 


NO DETERMINATION OF PH WAS MADE 
SAMPLE WAS MISSING. 


PERCENT ORGANIC CARBON 
HORIZON 


IN THE & 


NO DETERMINATION OF ORGANIC CARBON 
WAS MADE 
SAMPLE WAS MISSING FOR THIS SITE... 


IN BEHAVIOUR 


(BM. TRANDAT) 


/ 10 
i 10 
ji 10 
if 100 
/ 10 
/ 10 
/ 10 
/ 100 


FOR: BM. TRANDAT 

F(#) FIELD NAME ABBR 
Fate: ar NEWCLAY NEWC 
FC 7S) NEWMSILT NEWM 
FaG7'S.) NEWS AND NEWS 


TYPE LENGTH DISP 
DEFAULT 
uc 2 78 
DEFAULT 
uc 2 &O 
DEFAULT 
uc A &2 
DEFAULT 
DEFAULT 
uc 2 84 
DEFAULT 
uc z 86 
DEFAULT 
DEFAULT 
uc 1 8é& 
DEFAULT 
DEFAULT 
uc 1 89 
DEFAULT 
OEFAULT 
uc 2 go 
DEFAULT 
DEFAULT 

TYPE SENG TH Ose 
Ss a 92 
$s 4 36 
s 4 100 


/ 10 
/ 100 
/ 100 


i @ @ a4 


awe ¢® & 


omy mente, 
en 
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® «ot ee “wire 


om | 
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5. wt~+ 77a it 


woe b 


. 


ioem wil toe 


aAvehoou._ st atOan | faer@ 


iva oe? p~ 


re 
e554 9G es hy Sir 4, & 
au 


oo >: aR 


oe «i adewhe @ vem 


Fee tact 


abeeps a) eecm is sg a* 


22 


ud 
oie 21) me george’ t 


setae ee _ 


ouuer?.ad is 
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Sample Field Coding Sheet 


Uniaue /Ransecr NUM BEE. SZ. 


prs [ove] vom [omoe [we wom] mee pe] om | BE | 
oy [ew [ee [7 [ws [ew |sweme|i20 [i200 _| 


Ese 6 OE Sy ON DIES A aw |e ee TE 
FS a eee Nee eee | Sa I ge a aca 
sen series EO | ABYEEA _@RY | <0 | RKV | AD [ev | Ay | apy, 
[soit tonerase | CON | Lcow | Leon | pILON | LCON | LCoN | Mion | Leon] Woon | Noon] 
rene 


RES REcae BEC Pgect Rec} Kect Kec | kee | ec | Rec | 
Gnd Sr er et oe eer ae a Ie ee Ie 
Se 


fetearins [go | 62 | ae | se fae ae | se | se | ee a 
sein orer | CHER | CHR | CHR| CHL CHE) CHE | 


Soko] Es FS Ss 
Praitees RTE prion | yee ap | Pe | ICN FIC ey ae END 
Pa Tt IEP] oe | ae eS er ena en | ee dD eA Da 
pits | Apa ny bey ea Me eee 
Cs Oe ae eo Es ae ee 
ethidede # [eb | ee Pe th hn ad re hee ene | 
CR ae a DOR a (eg ed 
Thiele lfOm = 7 ese hao! pay seco aoa encom 
CS Oe aa nee RST Bey Ie) SIR es a a 

se | ee Sg eae 
Te Se Ronee ee oe 
ees Ce Re a a ee a ee eee gee fee eg 
90, —_ 


2nd Pm Depth COMIN IOL P65 tl OG Os aomli GOs! Eel 
pe dt eve | fave (eve | (Ore) (0YR OYE (OyYR | ICYRN TOvR| (CYA! 
ae ed es eae Ea 
JA Chereme GEL cee: 
ree oe ae ae al 
a 2 ee os EUR E ei 


LS os nt as ee ea ee ees 
Soi ee a 
¢ Value JORRN JOYE NIOTR NV AIONR M25 o7 SA SY IS 2507 NOY RMON Co 


ee eg eee tee 
Sessisumsaen ize ee ar 2. 


B Structure Grade 


Class 


: a Ba 
es on oe 7 


i halen 


ad 


ws 

A J 
arr | 
= 


aeanee 
tah eee he 7 


4 ms 


- 


an 


: ps a = } 
Dc tomeres eit 
‘ ‘ i 
‘ 


Hl 
4 la 
43 é i o/b 


‘ee 


IPSS) 


JeeUS HuTpoD eyed qeT etdues 


GLCz BI SIE te 
Sse Os’ vowwoy ly % aqeuogse 
¢ Ease | . “|| ¢ one 


2D 
Eee) 
ik 


qy6ue desue 29ue4s 
ae | eee ee aryewon | 


ne ae) 


di ysumoy 
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APPENDIX 2 


Complete Listing of Calgary Transect Raw Data File 


U.NO 1 
UTN $2 1 6 1 


T.NG 99 

TWP 22 

R 1 

OIR Ww 

MER Ss 

TLEN 1200 

INT 120 

NOBS 10 
URN SER CON STAT sc GG ORD Pi1.M LBilvonts Fates P2.M (Pian i Ries LFHT AH.T AHET AE.T (- ifls) LIME 
341 —€BO MCON REC R BL CHER EOL FM NO TEE FM M ND 1s ND ND ND ° 
342 RKV LCON REC te} BL CHER LAC FM NO Tiple tee FM M ND ti ND ND 7 13 
343 RKV LCON Rats ie) BL CHER Lac FM ND TVEL FM M ND 32 ND ND 23 ss 
344 EBO MCON REC R BL CHER EO. Fm NO TEL FM M ND 13 ND ND NO © 
345 RKV LCON REC te} BL CHER EOL Fm ND se 1 GN FM M NO 20 ND ND 13 39 
346 ND LCON REC ca Bil CHER EOL FM NO Tolota le FM M NO 1s ND ND i) ° 
347 EBO MCON REC R BL CHER EOL FM NOD wae sal ad FM M NO 16 ND NO ND 16 
348 RKV LCON REC ie} BL CHER EO. FM ND SS FM M NO 22 ND NO 28 so 
3493 A2O0Y NCON REC is} BL CHER TLeL Pau ™ ND ND ND ND iy ND ND 18 30 
350 ADY NCON REC ie} BL CHER Tre RE M ND ND ND ND 14 ND NO 16 30 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLs BKND BTryp CF.C SLOP SUP ATEX BTEX 


341 1OYR 2 1 NOD ND NO 10YR 6 3 ND NO ND NO NO 2 LOW SIL ND 
342 1OYR 2 1 1OYR 4 3 1O0YR 5 3 Ww M PR BM 2 2 UP SIL STece 
343 1OYR 2 1 1OYR a 3 1OYR § 2 w M PR BM 1 2 UP SIL STCL 
344 1OYR Z 1 NO NO ND 1OYR 5 3 ND ND NO NC (3 2 UP arias ND 
345 1OYR 2 1 1OYR 4 3 2 oN s v4 Ww Ll PR BM 1 3 MID SIL STEe 
346 1OYR 2 1 10YR q 3 eA ESN s 2 w ™ PR BMK 1 « CR SUL STCt 
347 10OYR 2 1 ND ND ND ry ENG 5 2 NO ND ND NO 1 3 MID SIL ND 
348 1OYR 2 1 1OYR 3 3 Zs: 5) 2 Ww ™M PR BM NO 4 LOW STL SueGil 
3493 1OYR 2 1 1OYR 3 3 1OYR 5 3 M M PR BM 10 4 UP If ce 
350 1OYR 2 1 1OYR 3 =I 1OYR 5 va M Lal PR BM 5 5 Low L CE 
URN SER $s si Cc USDA USSC WP WL Ip caco AcO3 as PHA PHC CARB 
341 Eso Zed $4.0 43.9 STE Ge 20.0 Bir) eo 41.8 Ziel & Tae uot Seo 
342 RKV arent 26505: 50.4 sic cL 210 ee! 16.0 34.0 74 EIS 5 7.4 t- Pg) 4.24 
343 RKYV 6 a2e15) s6.9 See CL 2 ° 45.0 oe) 2 (8) Sait a7 ete) oe hig af §.06 
344 EBO wee! 45.7 b Sir fare Src CL 23.0 IC) 4 (2) 16.0 29.6 3.65 6 7.4 gat 4.493 
345 RKV 16.4 42.7 ane sic Ce 20.0 34.0 14.0 a5 = If .30 5 Fok) eth Ey tet) 
346 ND ihe 42.6 (Se} io Ei Sac CL 24.0 41.0 dite O) 16.4 1.87 & Uucs vie) 5.40 
347 EBO 19.8 33.6 40.6 Ee cL WNC} 58) ide) 14.0 Deine $3 te Tied: &.4 4.86 
348 RKY TSS 2) 3S ..5 45.3 Sc [Sis 20.0 Sueno) GA Ne IAS ND 6.6 Thor Sen Sieneio 
3493 ADY Wee Sh 43.65 40.7 Sic CL TSO , 32.0 eke) FaEy 7 68 4 Fase EP cory 4.03 
350 AOY 27.4 38-9 Bie} = Ue EL Git fis7ie 0} 28.0 TO Wey 51 80 5 eed Wess 4.54 

UNIT ADY 

ULNO 1 

UTN sa 

T.NO 8 

TWP 26 

R 1 

DIR w 

MER s 

TLEN 1440 

INT 120 

NOBS 12 
URN SER CON Sark sG GG ORD P1.M to) en Pts P2.M ere Th P20S EAT AH.T AHET Ait Bo. TH LIME 
358 ADY NCON REC io) BL CHER TREE FM M ND ND NO ND ) ND ND 20 29 
35's RKV LCON REC ie} BL CHER Ege FM ND THEE FM M ND 14 NO ND 12 26 
360 RKV LCON REC fe} BL CHER EOL FM NO THULE FM M NOD 22 ND ND VW 33 
361 RKV LCON REC fo) BL CHER EOL FM ND Tu PO FM M ND 1s NO ND 1° 2/5 
362 RKV LCON REC ie} BL CHER EO. FM NCO MH FM M ND 16 ND ND 14 30 
363 RKV LCON RE 0 BL CHER EOL FM ND Toe FM M NO 14 ND ND 24 38 
364 RKV LCON REC ie} BL CHER EOL FM NO apa) FM M ND 15 ND ND 30 as 
365 RKV LCON RES io} BL CHER EOL FM ND THUG FM M NC 16 NO NO 193 3s 
366 RKV LCON REC fo) BL CHER EOL FM NO TOE FM M ND 13 NO No 20 33 
267 SHR can REC R BL CHER TILL Lats M ND ND ND ND 14 ND ND NO ° 
368 ADY NCON jeef=fen QO BL CHER leer FM M ND ND NO ND 16 NO NO Vai 33 
369 RKV LCON REC lo) BU CHER EOL FM NO Toe Fa ND NO 2 NO NO 23 sO 


358 10OYR 2 1 10YR 4 3 10YR 5 = Ww M PR BM 5 2 MID L SICL 
359 1OYR 3 1 10YR 4 3 ey 5 2 wm M PR BM 2 3 uP ic Sit 
360 10YR 2 1 1OYR 4 < Zot 5 2 M M PR BM 1 2 UP L SECe 
361 1O0YR 2 1 1OYR 3 3 2. 5Y 5 2 M M PR BM ND 3 MID cL Secu 
362 10YR 2 1 TOW R 4 2 10YR s 3 Ww M PR BM 1 3 LOW STce Srce 
363 10YR 2 1 1OYR 4 2 FAT ADS 5 2 Ww M PR BM 2 2 Low STEEL STcr 
364 10YR 2 1 1OYR 4 =) 10YR 5 2 M M PR eM 1 4 TCE L STCL 
365 1OYR 3 1 10YR 4a ef 1OYR s 2 M M PR BM 4 4 Low L SICL 
366 1OYR 2 i} 1OYR 4 2 10YR =) 2 MS M PR BM “ 4 UP (K cL 
367 1OYR a4 1 ND NO ND 1OYR 5 2 ND ND NO NO 2 % CR L NO 
368 10YR zZ 1 1OYR 4 2 1OYR 5 3 WM M PR BM 4 a cR 4 CL 
369 1OYR 2 1 10VR a 3 1OYR Ss 2 M M PR BM 2 4 Low L L 
URN SER e $I ¢ USDA ussc we WL 1P caco aco3s EC PHO PHC CARE 
358- ADY 20.0 43 4 36.6 Sew ib 19.0 30.0 Lf 6 2202 2.10 4 Dee WAT 2.65 
359 RKV $0 50.3 40.7 Sie fel{ Zao 35.0 ..0 24.9 21 5 a) 7.8 2.39 
360 RKV ult) se 48 6 S98 SICce cL 18 ¢C Se Tals: rat hee} 32-83: 7 RNS eee a 53 
361 RKV Sew $9.0 {=} STeL cL 21.0 35.0 14.0 26.4 wy teh 5 fir} Fit) bas | 
shiz RKY Gia Sas a th sicr ML 2 ° SiG 0 LA) ROrs 4 3.74 5 ais cinerea 3.445 
363 RKV Se BS). t Situs SCE cet Ae }5 fo) 36.0 Week %) Pin pe) shies s 6.7 Sh ty 2.71 
364 RKV 30.4 4ttoS ZiSiraie cL cL U7..0) Zone 8.90 Ve’, 8 a: ir 6 6 Le Lt} ar 38 
365 RKV 16.6 48.6 FAose SiG ML 24.0 35.0 Ai eo: 27; 0a 17 AS: 6.5 7.8 Sesiy 
366 RKV be. 46.1 a rat} SsTce ML 25.0 reSurtee Ko) rie! 24.0 26 6 Bie Liat th Sow 
367 SHL iene 45.4 22). A0 1S CL ML 29.0 110) 14.0 20.1 o72 MS es tha 3 5.66 
368 ADY 16.5 a5). 7 Cif ts “Ep bleit’ cL 21.0 34.0 VLE) isha 2.55 .8 Tae. Ta8 3.63 
369 RKV 2S 40.3 30.4 sict cL 21.0 34.0 feos) 22,8 Pa 7 bie hab S04 


- ) ps eysees 

See stare? {ee tiee bee Seem te ee 
a siete? 2 & a — =. p) ; 

Tt cnadeetr®s a : a 
« Ss ; »>O4 £e2 © # ayn i Vi i FY es 


= 
g@ lé4eurvrip2e* 


Hi svensatse 
: 


i} 
ay 


jee te GLA Eh >) eee 2 


3 
co 
7 
; 
; 


: 4 ne =gtessege he « oor 7 
=- . . ess ta] 1 —ou Wes ; . 
Pr SRRSESicns - _ 
6 o- - - = 7 pede au =e as 
e ae se SULLOOTECSED 2 a ok 
Seseatese2 °°" | 
: 8 «a — o> 7 
se 23 = 7 
Werner” .* 7 . o-ttinese 


+ 
« 
a 


Sosretése.se 


Pi : 
: 


UTN 55 162 


URN SER CON STAT SG GG ORD P1.M PA [25 aes Ferner ive Perea Paes LFHT AH. T AHET BET B.TH LIME 


URN AVAL OHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP Cie s.Lop Sil ATEX BTEX 


3 1 TOYR q 3 1OYR 5} 3 MS M PR M 
Sit 1OYR 3 1 1OYR 4 =i 10YR s 3 $7 M PR eh : EF : : 
372 1OYR es 1 1OYR 4 3 1OYR s 3 MS M PR BM 1 2 LOW L L 
373 10YR 3 1 1OYR 4 3 Zena. a 2 M M PR BM 5 6 uP L L 
374 10YR 2 1 10YR 4 Si 25 5 2 MS M PR BM 2 3 uP L SIL 
URN SER s SI C¢ USDA ussc we WL IP caco aco3 EC PHA PHC cars 
370 RKV 21.6 43.3 35.1 SICL Cie 21.0 33.0 12.0 ier. 1] ode é Tat Tae 5.32 
a 7a OY: He) BI 48.0 Sey (Gite et 200 33.0 A Ate) Zien 55 7 hee che 6.48 
372 ady 23.1 46.2 3 Omg Swe cL 18.0 29.0 10.0 14.3 38 iene Tez 7, 8.52 
3734 Ady Sem 34.2 27.8 L cL 19.0 23.0 10.0 2272 N24 6 FEO 7.6 SaSi2 
374° RKV 29)041 43.3 SSrOm sic cl 22.0 33.0 PAO 19.6 55 7 Pyle) aes Sin | 
UNIT ADY 
U.NO 1 es 
UTN S56 
T.NO 49 
TWP 25 
R 1 
DIR w 
MER 5 
TLEN 1340 
INT 120 f 
NOBS 11 
URN SER CON STAT sc GG ORD Pati PA) Ti Pains PZ OM etal) enna LEN a I AH.T AHET aE.T B.TH LIME 
275 RKV LCON REC i) BL CHER EOL FM NOt FM M NO 25 NO ND 34 53 
376 RKV LCON REC fe) BL CHER EOL FM ND TILL FM M ND 1S ND NO 5° 65 
372 ND LCON NREC ca BL CHER EOL FM ND TILL FM M ND 18 ND NO 10 2 
278 RKV LCON REC i) BL CHER EOL FM ND TILL FM bd NO 16 NO ND 33 ss 
379 RKV LCON REC 9 BE CHER LAC FM ND TU FM M ND 20 ND NO 30 so 
380 ADY NCON REC ie} BL CHER a Gele FL M NO ND ND ND 14 ND NO 40 s4 
38) ADY NCON REC io} BL CHER TL FM M ND ND ND NO 15 NCO ND 23 44 
382 SHL LCON REC R BL CHER i a TE Fl M ND ND ND ND 10 ND NO 5 ° 
383 RKV LCON REC ie} BL CHER EOL FM M THRE: FM M NO 16 ND ND aq 60 
384 ND HCON NREC 0 BL CHER FLU FL ND NOD NO ND ND 110 ND ND ND 140 
385 RKV LCON REC Le) BL CHER EOL FM ND TILL FM M ND 14 ND NO 25 80 


27S 1OYR * 1 10YR 4 3 1OYR 5 2 M M PR BM 1 3 MIO L L 
276 1OYR 2 i 1OYR 4 2 1OYR 5 2 MS ™M PR BM 1 2 UP L L 
S77 10YR 2 ) 1OYR 3 3 10YR 5 2 Ww M PR BMK 5 3 LOW L L 
378 1OYR 2 1 1OYR 5 4 1OYR S 2 M M PR BM 3 2 UP i Sule 
a7 9 1OYR ES} 1 10OYR 4 2 1OYR 5 2 Ww M PR BM 3 4 TOE L SIL 
380 1OYR 2 1 1OYR 3 3 1OYR 5 3 M M PR BM 10 5 TOE L LE 
361 1OYR 2 1 1OYR a 3 10YR 6 2 MS M PR BM 10 3 uP L L 
382 10YR 3 1 10YR me 3 10YR S 3 Sik NO MASS BMK 5 5 UP L SIL 
383 1OYR 2 1 1OYR 3 a 10YR 5 3 M M PR BM NO 3 MID L L 
384 1OYR 2 1 10YR 4 2 NO ND NO St NO MASS BM 5 9 TOE L ite 
3385 1OYR Zz 1 1O0YR 4 3 1OYR 6 2 MS MC PR BM | 3 MID L L 
URN SER Ss si c USDA USSC WP WL IP caco Aco3 EC PHA PHC CARB 
375 ‘RKV 1€.4 46.7 34.8 SICL [sh 18.0 S20) 14.0 lige 2S 6.4 Us € 4 12 
376 RKV 231616 44 4 S26 Set CL 18 0 29.0 iN Ths de 17.0 30 i) Pas Rad 4.39 
LNG AG/ ND vIn of 46.6 an ound SCL CL 18.0 27 0 3.0 22.6 93 Lene ers Cree. 3.94 
376 RKV ye) flowy 4 a 16 SIeL cL 2 ° 36.90 TGY te! eislweee 125 5 nisin RS 4.06 
379 REV AeA 51.7 35,9 sie cL 1752 28.0 Wie) eas 3a i. wine 6.4 5.01 
380 ADY fens So yo 28.0 cL 18.0 PERS) 9.0 Pet 36 5 eons ec) eheatiye 
381 aADY 20.2 47.0 32 nb ese cL 19.0 30.0 11.0 23.9 3.74 s wise 8.1 3.55 
382. SHL 28.2 43.5 PISS iL c 20.0 dalle te) iy xe: CY oa} a 6 Ei 78 3.61 
383 RKV eae! 53.8 Sono SIct cL 21.9 31.0 10.0 24.5 1.46 7 Ta3 eae] Ses 
384 ND NO NO NOD ND ND ND ND NO ND 2.41 NO Tiga NO 4.38 
385 RKY Hoel eh 9/ afetiney pital ie 23.0 32.0 9.0 3)2).4 30 ND 7.0 8.1 a5 22 


Re By bs 7) ne 4 om 
os 4 ‘ -? ( : 
COPD 457G) mse! wn ae ies, ee inv ™ em 


i] 


UNIT ADY 

U.NO 1 

UTN 74 

Te NOm 4 

TWP 25 

R 29 

OIR Ww 

MER 4 

TLEN 840 

INT 120 

NOBS 7 
URN SER 
514 ADY 
515 NO 
516 ND 
Site ADY 
$16 RKV 
Si) SHL 
$20 ADY 
URN AVAL 
S14 1OYR 
515 1OYR 
$16 1OYR 
S17. 1OYR 
518 10YR 
519 1OYR 
520 1OYR 
URN SER 
514 ADY 
575 ND 
Si6 NO 
517 ADY 
516 RKV 
519 SHL 
$20 ADDY 

UNTT ATL 

U.NO 1 

UTN $3 

T.NO 164 

TWP 22 

R 1 

OIR Ww 

MER 5 

THENE Teo 

INT 120 

NOBS € 
URN SER 
354 ATL 
352 ND 
353 ATL 
354 ATL 
3S5 ATL 
356 ATL 
URN AVAL 


351 ATL 
352 ND 
353 mes 
354 ATL 
355 ATL 
356 ATL 


OBHUE 


STAT SG 
REC te) 
NREC R 
REC R 
REC Q 
REC io) 
REC R 
REC Q 

ACHR BYVAL 

1 1OYR 

1 NO 

1 NO 

2 1OYR 

1 10OYR 

2 ND 

1 10YR 
s a 
EVE! 3 
275.3 
47.6 
43.0 
50.6 
43.2 
41.8 
STAT SG 
REC ie) 
REC R 
REC ie) 
REC ia) 
REC ie} 
REC Le) 

ACHR BVOL 


GG ORD P1.M 
BL CHER TILL 
BL CHER TILL 
BL CHER TILL 
BL CHER TILL 
BL CHER EOL 
BL CHER TILL 
BL CHER TILL 
BHUE BCHR 
4 2 
NO ND 
ND NO 
4 4 
4 3 
ND ND 
4 4 
c uspa 
32.4 GE 
Soh. oe SiLeu 
Esato pda 
37858 SiGe 
34.4 eft 
35.3 cL 
33.0 en 
GG ORD P1.™M 
BL CHER TILL 
BL CHER TILL 
BL CHER TILL 
BL CHER TILL 
BL CHER TILL 
BL CHER TILL 
BHUE BCHR 


Saw cL 
3556 SIct 
40.6 sic 
4075 sic 
ehh 3 S1et 
ans) sick 


PAT Pi 
FM 
Fm 
FM 
FM 
FM 
Fim 
Fm 
CVAL CHU 
1OYR 
1OYR 
1OYR 
1O0YR 
1OYR 
1OYR 
1OYR 
usSSC 
CL 20. 
CL 20. 
CL 20. 
cL 22 
cL. Aisa. 
cL 1S% 
CL 14. 
Petit val 
FL 
FL 
Pat's 
ele 
Fats 
FL 
CVAL CHU 


Ss P2.M P2eat 
L ND NO 
L ND ND 
L FG MS 
ts ND ND 
ND aie Wess FM 
L NO NO 
L ND ND 
E CCHR BGRD i-3 
5 =! Ww 
5 = ND 
5 3 NO 
6 2 Ww 
5 3 w 
=) 2 ND 
6 2 Ww 
we WL 
° PAE). <2) i) 
° ={F} fe) 11 
° Ess (2) tee 
.o 35.90 VWs. 
° ej - (2) teste 
° s1.0 ies 
° 74) 42) WES 5 
Ss: P2.M Pea 
M ND NO 
M ND NOD 
M NO ND 
M ND ND 
M ND ND 
M NO ND 
2 CCHR BGRD B 


° 29.0 10 
° <j) 5 fe) 12 
.o 36.0 13. 
° 34.0 ib? 
° 34.0 14 
° 30 Voy 


Peis: LFHT 
NO ND 
ND NO 
NO NO 
ND ND 

L ND 
NO ND 
NO ND 

cLs BKND 
Lal PR 
NO ND 
ND ND 
M PR 
M PR 
NO ND 
M PR 

LP Caco 

me) 1550 

ae) 26.6 

° ration 
° 25> 
° Ea rc) 
°- 20.7 
° Une! ot 

Lidied, «pS LFHT 
ND ND 
NO ND 
ND NO 
NO ND 
ND NO 
NO NO 

cis BKND 


° Zia e 
° Wick ee” 
° Vet iO 
° tet f°} 
° Sur 
Oo ES 


AH.T AHET 
30 ND 
25 ND 
2S ND 
1s ND 
15 ND 

2 ND 
18 NO 
BTYP (Ble ots 
BM 1 
ND 2 
ND | 
BM 1 
BM 1 
ND 2 
BM 8 
acosz 
ND 
2.05 
.60 
8s 
2.99 
4.95 
1.88 

AH.T AHET 
38 NO 
29 ND 
20 ND 
13 NO 
1a NO 
ao NO 

CRC 


REST 


NWUNODO BL 


TOs 


TH LIME 

20 so 

NO 25 

ND 25 

15 30 

30 4s 

NO 22 

C5d/ 4s 

sae ATEX BTEX 

Pp L SICL 

D L ND 

D L ND 

is) L STEEL 

Ww L SICL 

° L NO 

Ww L CL 
PHC CARB 
Rh <f 9 LS 
Ss 3.29 
6.0 se 25 
as 3.900 
Wecs 3.18 
Se, Soe 
8.0 3.35 

TH LIME 

22 60 

ND 29 

20 40 

FATE 40 

1] 4s 

sO so 

P ATEX BIrEX 


y 


& 


' 
wee 


+ 7 - = = wah <a a wha tis e@ @e'e8 

= Oheverz z<tebs 

a: : 

i > abeas So * ss edad 
Dates Aiestgas ea cc 

i ; 4 = . ; 
seeeeeee 7 @ , erect £ ear + 1-2 v 


164 


P1.M Paok Bites: P2.M i rennt Paes LFHT AH.T AHET AE.T B.TH LIME 
TEE FM M ND ND NO ND 26 NO NO 31 S7 
Tse FM Ll ND NOD ND ND 12 ND NO 13 25 
yet FM M ND ND ND ND 12 NO ND 10 22 
MeL Ee M ND NO ND NO 15 NO ND VW 26 
TEI fous M ND ND NO NO 16 ND ND 24 40 
yp ewe te ate M ND NO NO ND ile ND ND ND nz 
ay nares Et M ND ND ND ND 16 ND NO ag 60 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP Sta cls SLOP CH ATEX BTEX 


z 1 10YR 4 SOV 5 2 MS M PR mM 
387 10YR 2 1 10YR 5 4 10YR 6 2 WM M PR = - z wre ; 
388 10YR 2 1 10YR 4 3 10YR 5 2 M M PR BM 1s 54 MID L 
383 10YR 2 1 10YR 4 20 2 a65iy 5 2 w M PR BM 10 4 TOE L 
390 10YR 2 1 10YR 4 Sz ay s 2 M M PR BM 15 2 uP L 
391 10YR 2 1 ND ND ND 2.5Y 5 2 ND ND NOD ND 10 2 LOW L 
392 10YR 2 1 10YR 4 3. 2asiy, 5 2 MS M PR BM 5 3 Low L 
URN SER s SI ¢ usSDA uSssc we WL IP caco aco3 EC PHA PHC 
386 ATL 16.9 46.9 Saezeeesicit Git 21.0 34.0 13/0 18.4 .26 5 6.6 7.5 
38% ATE 12.5 46.1 41.5 Sie ML 25.0 33.0 14.0 26.1 ND é 6.4 ved 
38e@ ATL 25.0 3754 a7.S) ) SHEE ML 26.0 36.0 10.0 33.93 ND 8 5.9 Chea 
389 ATL 10.4 49.0 40.6 sic t 23.0 37.0 14.0 27.4 Ta 7 6.8 7.9 
390) Are 2yaS 44.7 331214 cL ee 2)1 0. Ml (2) 10.0 Ned 9] ND 4 6.2 Tio 
391 NO B52 49.1 42.7 sic cL 22.0 36.0 14.0 27.4 1. 7i2 5 ae) 8 
382 ATL 1G 17 aa.6 32.6) Seu GE 20.0 23.0 9.0 18.2 ND 6 6.0 76 

UNIT ATL 

U.NO 1 

UTN S8& 

T.NO 18 

TWP (26 

R 4 

DIR w 

MER 5S 

TLEN 840 

INT 120 

NOBS 7 
URN SER CON STAT SG GG ORD e4.M PX. Pts | P20M Pe. Peas LrHin Anan AHET Am | BiaymH LIME 
3293 ATL NCON REC is} BL CHER TILL Pt M ND NO NO ND 12 ND NOD 18 30 
394 ATL NCON REC fe) BL CHER TILL FL M ND ND ND ND 12 ND ND 18 30 
395 ATL NCON REC o BL GHER: Ti FL M ND NOD NO NO 17 ND ND 38 55 
396 ATL NCON REC i) BL CHER TILL FL M ND ND ND NO 1€ ND ND 34 50 
387 ATL NCON REC i) BL CHER TILL FL M ND NO ND ND 1s NO ND ai a6 
398 ND MCON NREC ° BL CHER TILL FL M ND ND ND ND 15 ND NO 25 ao 
399 ATL NCON REC 0 BL CHER TILL it M ND NO ND ND 13 ND NO 31 so 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP cr oe SLOP Ske 


333 1O0YR 2 1 1OYR 4 2 1OYR 5 2 M M PR BM 10 3 Low L 
394 10YR E! 1 1OYR 4 3 2 i, 5 2 M M PR BM 20 6 uP kK 
395 1OYR 2 1 10YR 4 3 SAN 5 2 M M PR BM a5 2 CR L 
396 10YR 2 1 1OYR 4 3 2S, 5 fe M M PR BM 10 2 TOE L 
a Si7 1OYR 2 1 1OYR 4 a Zen 5 2 M M PR BM 10 4 MID L 
396 1OYR 2 1 10YR 4 a Bie BY 5 2 Ww M PR BM 20 2 LOW 1 
33:9 1OYR 3 1 10YR 4 3 oa s 2 Ww M PR BM ES ef uP L 
URN SER s s!I c USDA USSC we WL IP Caco ACcCO3 Ec PHA PHC 
393 ATL 7.6 45.7 43.7 sic CL 2 ° 35.0 shesd aXe) Pea fe) ND a 6.0 Tots 
394 ATL eae, af 43.3 44.0 Sie ML 26.0 33,0 Wie Ven ke) Avera NO 4 6.0 WipAD) 
335 ATL 978) Sie 5 46.5 sire L 25.0 41.0 16.0 Aliiene: ND 4 Cy a} 7 
396 ATL Sine Pec] S43 sIc [esi ts 24.0 45.0 Sith tO: 16.4 ND 6 Sie 7.6 
3917; ATL US) 3d 43.8 41.2 sic cL A Ne) 36.0 i ke BPE 1 NO s 56: TS 
398 NO anes 4S 52 4c. 5 sic CL 20.0 3.0 sia) 10.4 ND 4 Soo) eS 
323 ATL elena CMe 41.4 sic ML Ze nO 45.0 116), 0 KARO Cy} 7 6.8 aS 
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UNIT ATL 

u.NO 1 

UTN s9 

TeNG 125 

TWP 26 

R = 

DIR Ww 

MER 5 

TLEN 840 

INT 120 

NOBS 7 
URN SER CON Sonat sc 
400 ATL NCON REC Le) 
401 ATL NCON REC ie} 
402 ATL LCON REC te} 
402 OTL NCON REC 3) 
404 ATL NCON REC ie} 
405 ATL NCON REC ie} 
406 ATL NCON REC ie} 
URN AVAL AHUE ACHR BVAL 
400 1OYR 2 1 1OYR 
ao} 1OYR 2 1 1OYR 
402 1OYR 2 1 10YR 
403 1OYR 2 1 1OYR 
ao4g 1OYR ce 1 TOYR 
40s TOYR ra 1 1OYR 
406 1OYR 2 1 1OYR 
URN SER s Ss! 
400 ATL Eunes S170 
401 ATL ake) $3.6 
402 ATL 6.8 4s.8 
403 ATL s.5 45.6 
404 AGE $.8 aaj 
405 ATL Us2 452 
406 ATL USixee. 44.6 

UNIT ATL 

UGNG 1 

UTN iio) 

TeNS  t7'5 

TWP 22 

R 2 

OIR Ww 

MER 5 

TLEN 1200 

INT 120 

NOBS 10 
URN SER CON STAT SG 
407 ATL NCON REC o 
408 ATL NCON Foi ie) 
409 ATL NCON REC ie) 
410 ATL NCON REC ie} 
411 ATL NCON REC fo} 
412 ATL NCON REC ie) 
4t3 ATL NCON REC Le) 
ai4 ATL NCON REC ie} 
ans ATL NCON REC Le) 
416 LLK MCON NREC ie} 
URN AVAL AHUE ACHR BVOL 
407 10YR 2 1 1OYR 
408 10OYR 2 1 1OYR 
409 1O0YR 2 1 1OYR 
410 10YR 2 1 10YR 
4i1 10YR 2 1 1OYR 
412 1OYR 2 1 10YR 
413 1OYR 2 1 1OYR 
a14 1OYR 2 1 1OYR 
845 10YR 2 1 1OYR 
416 10YR v4 1 10YR 
URN SER s S33 
407 ATL 1h te} Ue yer al 
406 ATL alow 47.4 
409 ATL 1 ee ave 4359 
410 ATL Wan A Sines 
411 ATL 1513.0 5'2),.16 
412 ATL 13.8 a7 4 
413 ATL Mc tigare 38.7 
414 ATL bya 47.4 
415 ATL 16.5 46.4 
416 LLK ° 2 C) 
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CVAL 


USSC 
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eo0o00o00o00 00 


P'2 oS LFHT 
ND ND 

ND ND 
ND NOD 

NO NO 

ND NO 

NO NCD 
ND ND 
BCLS BKNO 
M PR 

My PR 

M PR 

M PR 

\2 SAB 

M PR 

M PR 

IP caco 
Ly te WR 4 
6.90 CEs 
6.0 teas 
6.0 igh ois 
9.0 NGA 
4.0 Wales 
LF suey 16.3 
Pea: LFHT 
ND ND 

ND NO 

ND ND 

ND NO 

NO ND 

ND NO 

ND ND 

ND ND 

ND NO 

ND ND 
BCLS BKNO 
\d SAB 

M PR 

M PR 

M PR 

M PR 

M PR 

M PR 

F SAB 

M PR 

Mu” PR 

IP Caco 
1,0 10.4 
4.0 (ey get 
=f ato} TONS 
150 13.3 
0.0 Beal eatis 
4.0 EAA 4 
4.0 14.4 
5.0 RE ye 
Feito hewn 
5 0 23.4 
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QAH.T AHET AE.T B.TH 
30 ND NO 40 
30 ND ND 7 
14 ND ND a4 
16 ND ND 30 
1s ND ND 26 
17 ND ND 31 
16 ND ND 23 

BTYP cCF.¢ Stop stup 
BM 3 4 TOE 
BM 10 6 Low 
BM 1s 5 Low 
BM 15 3 uP 
BM 1s 2 MIO 
BM 10 3 MID 
BM 10 3 LOW 

acos Ec PHA 
NO 14 6.1 
ND £6 5.8 
ND Js 5.8 
ND 4 Bit 
ND 5 5.5 
ND >. 5.8 
ND .5 5.7 

AH.t% AHET BE.T BLTH 
20 ND NOD 60 
18 ND ND 34 
26 ND NO 34 
18 No ND 2 
22 NC ND 21 
1s ND ND 22 
23 ND NO a7 
26 ND ND Kira 
13 ND ND 1S 
13 NOD NO 31 

BTYP CF.c¢ Stop SEER 
BM 10 5 TOE 
BM 10 8 uP 
BM 5 5 up 
BM 5 6 MID 
BM Ss 3 MID 
BM 10 3 uP 
BM s 7 MID 
BM Ss 8 MID 
BM 3 10 uP 
BM ND 7 Low 

AcO3 ec PHA 
ND 5 5.3 
ND 4 €.3 
ND s 6.4 
ND 4 Bea 
ND Ss 6 2 
NO 4 Bad 
ND a 6,4 
63 4 6.8 
43 a 6.2 
1.81 .s 78 


LIME 
70° 
67 
W 
a7 
41 
ae 
as 
ATEX BTEX 
L cL 
L ce 
L cL 
L CL 
L Ce 
L cL 
L L 
PHC CARB 
aro 6.58 
Tf iz? 6.28 
7.4 Site) 
if 5.69 
tae 5.88 
TS 7.36 
Te 5.64 
LIME 
ae) 
52 
60 
ao 
a3 
cha 
70 
60 
2 
Le) 
ATEX BTEX 
L GL 
L cL 
L cL 
L cL 
L L 
L L 
L L 
i cL 
L cL 
L sic 
PHC CARB 
cf stot 7.98 
Thies S.84 
7.6 &.. 24 
Dich 6.16 
6 PAS 7 7. 
rr Ea f 
2h 5.50 
iat, 4. 64 
Paws 4.65 
have Cu a Ek 
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U.NO 1 

UTN 66 

eNO 1 66 

TWP 26 

R 28 

DIR w 

MER 4 

TLEN 960 

INT 120 

NOBS 8 
URN SER CON STAT SG GSO ORD Pom Pat Pies) P2aM Peete pees CRM Y | AMan AMET SAC. hee Santis LIME 
453 DEL NCON REC fe) BE CHER TILL FE L NO ND ND NO 20 NO ND 27) 57 
454 NO MCON- NREC Sz BL CHER EOL FS ND TILL FL Ii ND 20 10 NO 35 65 
ass OEL NCON REC ie) BL CHER THEE Laat L ND ND ND ND 21 NO ND 35 56 
456 DEL NCON REC (e) BE CMERS Tree FL L NOD ND NO ND 2c ND ND 32 55) 
457 NO MCON NREC E BL CHER EOL FM ND ND ND NO ND 20 5 NO ef 2 
456 ND MCON NREC IS BL CHER EOL FM NOD Tee FM L NOD 14 6 NC 3° 50 
459 DEL NCON REC ° BE CHER TILL FL Ib ND ND ND ND 20 ND ND 40 60 
460 DEL NCON REC fe) BUCHER TreL FL £ ND NO ND ND 18 ND NO 62 80 


URN AVAL AHUE ACHR BYVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP CF-c SLOP Sie ATEX BTEX 


2 1 OR 4 3 10YR 5 2 MS M PR BM 2 3 MID L u 

454 10YR 2 1 10YR 5 4 10YR 5 2 Si M PR BM 1 2 up L L 
455 1OYR 2 1 1OYR 4 3 1OYR 5 2 ST M PR BM 5 2 cR L t 
456 1OYR 2 1 1OYR 4 3 1OYR 5 2 Si: mc PR BM 5 2 uP L iGiE 
457 10YR 2 1 1OYR 4 S 2s 6 2 st MC PR BM 1 1 DEP L L 
4S8 10YR 2 1 1OYR 4 2h 2S Y. 6 2 MS mc PR BM 10 2 TOE L t 
459 10YR 2 1 10YR 4 3  10YR 5 2 M M PR BM 10 2 Low L cu 
460 10YR 2 1 1OYR 4 3 So vR 5 2 MS MC PR BM & 4 Low L L 
URN SER s SI c uSOA ussc we WL IP caco acoz ec PHO PHC CARB 
453 DEL 24.6 37.7% Sidi si? cL Gk 23.0 fy ce) 14.0 18.4 NO 27 5.8 Yee | 4.70 
454 ND 35.3 35.1 29.6 cL cL Ife) 26.0 9.0 16.2 ND 6 5.4 7.6 5.93 
455 OE€L 24.3 36.1 39.6 BE ee 20.0 38.0 18.0 Vta® NO oT 5.4 hiss 6.26 
456 DEL 33.8 Sie) 33.4 Git cL 18.0 32.0 12.0 10.0 ND SF 5.1 7.6 6.27 
457 NO 17.0 44.4 25.68 “srer ct 20.0 3220 125.6 29.3 NO 2s 5.5 Tes 5.82 
4s8 NO 27s 38.6 33.6 cL cL 20.0 34\.0 11.0 28.2 ND 202 5.5 B52 6.05 
459 DEL 31.5 29h 39.4 ce CL 20.0 34.0 16.0 9.6 ND 6 5.3 oe: 6.75 
460 DEL 26a, 38.1 3552 cL fs 17.0 30.0 13.0 tS: ND 6 5.5 Fey) Chas) 

UNIT DEL 

u.NO 1 

UTN 67 

T.NO 2 

TwPp 25 

R 28 

OIR Ww 

MER 4 

TLEN 1120 

INT 160 

NOBS 7 
URN SER CON’ STAT SG BGM OR OD) Pd PT.T .Pss SM P2ET PSS CENT aH. T ANE ART 8TH LIME 
461 DEL NCON REC 0) BL CHER TILL FL L NO NO NO ND 14 NO ND 2 735) 
462 DEL NCON REC ) BL CHER TILL FL if ND ND ND ND ts ND ND 23 36 
463 NO MCON NREC R BL CHER TILL FL L ND NO ND NO Ts 10 ND ND 15 
464 DEL NCON REC fe) BL CHER TILL FL L ND ND ND ND 15 NO ND 53 68 
465 DEL NCON REC ) BL CHER TILL ‘aie il ND ND ND ND 13 ND ND 20 43 
466 DEL NCON REC c BL CHER TILL FL L ND NOD ND ND 14 ND NO 34 42 
467 OE&L NCON REC co) BL CHER TILL FL L NO ND NOD ND 15 NO NOD 30 45 
URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKNO BTYP CF.C SLOP SL.P ATEX BTEX 
461 1OYR 3 1  10YR 4 3 2287 5 2 WM M PR BM 3 1 NO L EL 
462 10YR 3 1 10YR 3 3. 10YR 5 2 w M PR BM 2 1 uP E cE 
463 1OYR 2 1 ND NOD ND 1OYR Ss Zz ND ND ND ND 2 1 DEP L ND 
464 10YR 3 1  10YR 4 3  10YR 5 2 M MC PR BM 3 2 uP L cE 
465 10YR 3 i tOYR 4 a 25 5 2 M M PR BM 3 2 uP L CL 
466 10OYR 3 4 10YR 4 Zio 5s 2 M MC PR BM S 2 UP ib cL 
467 10YR 3 * VtoyR 4 3) ior 5 2 w M PR BM 8 3 CR L L 
URN SER s $1 c¢ USDA uUSSC we We IP caco aco3 Ec PHD PHC CARB 
461 DEL 26)..7. 30.5 EMGi 5 3 c. fort 20.0 37,0 17.0 15.6 ND 6 See} 7x8 3.23 
462 DEL Es | 22.6 Ei-Wpe/ cL ow 18.0 2,10 14,0 taeay NO oS 6.1 det) 3.16 
463 ND Bera 38.1 35.6 eye GL 19.0 35,0 Weseae; 9.2 ND 4 Baas 7.6 3.9393 
464 DEL 30.7 eat 2 28.2 cL cL 16.0 34.0 18.0 6.8 ND 7 5.6 bho ts a 36 
465 DEL S45 29.3 39.3 cL GL 1/720 300 14.0 | ND FG 5.5 b ee 3.81 
466 DEL Soe 25.5 39.3 cL L 19.0 35.0 16,0 8.3 NO 4.3 5.4 pat 4.29 
467 DEL 20.5 34.4 45.1 ie cL Zi2eo: 3&.0 16.0 Wed ND 8 ey ake) 7.6 5.97 
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uU.NO 1 

UTN. 68 167 

tT un 3 

Twe 23 

R 28 

OIR w 

MER 6 

TLEN 840 

INT 120 

noes 7 
URN SER CON STAT sc GG ORD PI.M P1.T P1.5 P2.M P2.T P2.S LFHT AKH.-T AHET AE.T B.TH LIME 
468 DEL NCON REC ° SE GHER” TELE FL i ND ND ND ND 14 ND ND 14 25 
66S DEL NCON REC fo} BL CHER TILL FL L ND ND ND NO 1s NG ND 37 52 
470 RKVY LCON NREC is} BL CHER EOL FM NOD TITER FL L ND 16 NOD NOD 22 35 
471 DEL NCON REC ° BL CHER TILL Fi L ND ND NO ND 16 ND ND 27 43 
672 DEL NCON REC re) BL CHER TILL FL L NO ND ND NO 2) NOD ND 1 a0 
473 ND MCON NREC ° E ERER. TLL FL L FG cs ND ND 24 NO ND 33 57 
474 ND MCON REC GL BL CHER Flu FL ND TILL FL L ND 52 ND ND 46 100 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTyYe of Ry = SLOF Si oP ATEX STEX 


2 1 10YR 4 er te 5 2 wr M PR BM 5) 4 Low L cL 
463 10YR 2 1 1OYR 4 EU eee 4 5 2 bd M PR BM 5 6 uP t cL 
470 10YR 2 1 1OYR 4 3 1OYR 5 3 M My PR BM i 2 MID tw Sizer 
471 1OYR 2 1 10YR 4 See SY s 2 MS M PR 8M 3 3 Low t cL 
472 10YR 2 1 1OYR 4 Se 2. Sy 5 2 MS ™ PR BM = 3 MID u L 
473 10YR 2 1 10YR 4 ¢ 1OYR 5 =! we “ PR eM 5 2 Low L cE 
474 10YR 2 1 1OYR 3 3 10YR 5 3 SL NO Mass BG 5 1 TOE ct cL 
URN SER s Si c USDA ussc we WL IP caco acos Ec PHA PHC care 
468 DEL 26.93 32:8 40.3 c cL 18.0 34.0 16.0 13.4 ND 5 5.6 Sais 5.22 
469 DEL 26.4 225 ao.4 cL cL 18.0 S259 14.0 S03 NO s co 7.8 4.48 
470 RKY aes} 57.0 33-7" SiEe cL 20.0 31.0 11-0 ye | NO -5 5.5. Tat 3.8s 
471 DEL 245 34.0 aA (sy EL 21-0 37.0 16.0 14.2 Wz _s fo 8.0 S28 
472 DEL 23°55 2576 S609 cL ct 20.0 3750 17.0 11.2 NO -& S22 I 3 4.32 
473 ND Ti 8 3.3 18.3 SL sc NP NL ND - 5.4 ND 6 5.38 Tet 4.56 
474 NO ee: 3725 38.0 cL cL 16.0 33.0 17.0 5.6 i 6 €.6 7.5 4.26 


475s NO LCON REC R BL CHER TILE FL L ND ND ND NO 16 ND NC NO 16 
a76 OE: NCON REC te} BL CHER TIEE ame NO ND NO NO 16 Ko NO 26 60 
477 NO LCON REC R Bi CHER TEEE FL ND ND ND no 14 No nD ND 14 
472 DEL NCON REC ie} BL CHER TILL Fe L ND No NO ND 16 NO NO 1s 33 
a7s DEL NCON REC ie) BL CHER TILL FL NO NC NO NO Vic NO NO 2 23 
580 OEL NCON REC c BL CHER ue be BE L NO NO ND NO 13 NO NO 36 so 


URN AVAL OQHUE ACHR BVAL BHUE BCHR cvaL CHUE CCHR BGRD BCLS BKND BTYP EF .€ SLOP SL .P ATEX BTEX 


475  10YR 2 1 ND NO ND 10YR 5 2 ND ND ND ND 3 5 cR L NO 
a76 1OYR 2 1 1OYR 4 3 10YR Ss z M M PR BM = { < MIO L et 
477 10YR 2 1 ND NO ND 10YR s 3 ND ND ND ND 2 5 cR L NO 
478 10YR 2 1 1OYR 4 3 10YR s 2 M M PR BM 2 > Low L cL 
478 10OYR 2 1  10YR a 4 10YR 5 2 ™ M PR BM 3 é uP L cL 
480 10YR 3 1 10YR z 3 10YR 5 2 w ™ PR BM 5 3 MID L L 
URN SER s $I Cc usbpA ussc we WL IP caco Aco3 EC PHL PHC CARE 
475 ND eee 7 Begs 39.4 cL cL 24.0 38.0 15.6 7.1 51 5 S.7 78 3.22 
476 DEL 250K ae 6 Sees ec ct 18.0 31.0 13.0 pact = ND s Se 7 6 3.33 
477 ND 2256 40.4 37.0 er L 22.0 36.0 14.0 3.0 NO 7 6.0 7.8 4.03 
478 DEL 2158 323.93 44.3 cL cL 19.0 35.0 16.0 19.1 ND 8 5.8 &.1 4.47 
479 DEL 15.6 46.0 38.40 SCE CL 23.0 3750 12.0 airs ND 5 5S.z =p, 3.86 
480 OEL 26.9 34.4 Eh) cL cL 20.0 34.0 14.0 12.0 NO s rs = 2.73 
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URN AVAL BHUE ACHR 
481 1OYR 2 1 
482 1OYR 2 1 
483 YOYR 2 1 
434 1OYR 4 1 
48s 1OYR 5 1 
486 1OYR 2 1 
487 1OYR 2 1 
488 1OYR a 1 
4893 1OYR 2 1 
URN SER s 
461 OEL 245 3 33 
282 DEL 20.0 35 
483 NO 14.8 5.0). 
484 DEL Zane 34 
485s ND 19.6 42. 
486 DEL reds 33. 
487 RKV 21.4 40. 
488 DEL 25.5 33 
489 RKV Talons 52. 

UNIT DEL 

U.NC 1 

UTN 72 

T.NO 6 

TWP 21 

R 26 

DIR w 

MER a 

STE SINY Garde) 

INT 120 

NOBS 6 
URN SER CON Saad 
501 DEL NCON REC 
502 NO MCON NREC 
503 RKV LCON NREC 
504 DEL NCON REC 
505s DEL NCON REC 
SO6 RKY LCON REC 
URN AVAL AHUE ACHR 
501 10YR 3 1 
$O2 1OYR 3 1 
SOs 1OYR 2 1 
so4g 1OYR 2 1 
sos 10YR 3 2 
SO6 1OYR 3 2 
URN SER Ss 
501 DEL 21.8 35 
502 ND 36.0 36 
503 RKV 30.9 37 
504 DEL Ziowm =i) 
505 DEL FACT Saf 34 
506 RKV apt 54 


PH WWOwWIW 


BHUE BCHR 
3 3 
4 =} 
4 2 
3 3 
4 2 
4 2 
4 3 
a 3 
4 2 
c USDA 
40.6 cL 
44.3 c 
34.4 SIcu 
41.4 CL 
37.8 SICL 
aa} iS 
33.3 cl 
40.4 c 
36.2 SICL 
GG ORD Py 
BL CHER TPE 
BL CHER EOL 
BL CHER EOL 
BL CHER Pale 
BL CHER Beste lonte 
BL CHER EOL 
BHUE BCHR 
4 3 
4 ei 
ry 3 
4 cs 
4 3 
a 3 
c USDA 
43.1 Cc 
aah z 1 
a 4 cel 
elt CL 
ans ar 
aid wie STICL 


ussc 


oo00000000 
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oog0000000 
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e©o0000000 


BKND 


—-WNOH- Mw w= 
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BTYP (tagis 
BM 3 
BM 3 
ae) 1 
BM Ss 
BM 3 
BM 3 
BM 2 
BM 3 
BM ND 

aco3 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
AH.T AHET 
13 ND 
14 NO 
18 NO 
7 ND 
13 ND 
16 ND 

Giey.e Cea 
BM Ss 
BM NO 
BM ND 
BM = 
BM 3 
BM NO 

Aco3 
NOD 
NO 
ND 
NO 
ND 
ND 


AOnaaw 


SL.P ATEX BTEX 
MID L cL 
MID bo siex 
Low f smer 
MID (i cL 
Low L cL 

uP L it 
uP Peeasel 
CR Cersrct 
uP & SsTreL 

PHA PHC CARB 

5.1 PATI 3.33 

5.4 ee 4.45 

5.5 Tia? 4.79 

5.4 5 fake 4.10 

5.7 FB 4.25 

Sez 7a, fn35) 

Sea Pat 3.43 

5.2 ead 2.98 

5.0 he I cp 
ETH LIME 

30 43 
24 28 
29 a7 
31 as 
5] a1 
35 51 
SL.P ATEX BTEX 
uP L GE 
MID fe Satay 
uP L SICL 
ND L fate 
up t c 
TOE Lo Snes 

PHA PHC CARB 

Syd Tat 4.789 

5.1 7, 4 

5.1 Tint 8.06 

5.2 Ted 5.54 

5.2 Chats Foi fet 
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Urn 71 169 


TNO) a 

TWP. 22 

R 26 

OIR w 

MER 4 

TLEN 1600 

INT 160 

NOBS 11 
URN SER CON STAT sc GG ORD Pi.M PPAas ttt eaters P2.M Pea Pe2).)/S CEM T AH.T AHET Een) B.TH LIME 
aso DEL NCON REC Le] BL CHER iuelelaks FL L ND NO ND ND TE NC ND 30 46 
491 RKV LCON REC ie) BL CHER EOL FM ND my Jee FL L NO 20 ND NO 30 so 
492 DEL NCON REC 12} BL CHER TET FL [i ND ND ND NO 25 NO NO ao 65 
433 DEL NCON REC io) BL CHER ystie Pa L NO NO ND NO 23 ND ND 30 53 
ag4 OEL NCON REC ie) BL CHER Det (2\h L ND ND NO ND 14 ND ND 16 30 
495 DEL NCON REC ie) BL CHER eka Fae (5 ND ND ined ND 16 ND NO 36 5a 
496 EBO LCON REC R BL CHER EOL FM ND eure eat I's ND ef ND ND NO 17 
ago7 DEL NCON REC ie) BL CHER pon Sas Fal L ND ND ND ND 3 NO ND ao 62 
43968 RKV LCON REC ie} BL CHER EO. FM ND TILL [15 L NO 18 NO NO 74 40 
agg RKV LCON REC is} BL CHER EOL: FM ND TYUL alt, Le ND 16 ND NO 34 so 
500 RKV LCON REC ie) BL CHER EOL FM ND Tele (245 L ND 745) ND NO 23 so 


BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP CF.c SLOP Slr? ATEX BTEX 


1OYR 3 3 PsN 5 2 M M PR BM él 2 NO L sice 

1OYR 4 3 ye ATSE 5 2 M M PR BM ND 2 UP L SICL 

1OYR 4 3 ony! s 3 M M PR BM 2 2 TOE L SICL 

10YR 4 3 PARA s 2 MS M PR BM 3 23 ND u SICL 

1OYR 3 3 74 NE 5 2 MS M PR BM 2 2 uP L SsIct 

1OYR 4 3 PA SOR 5 2 wm M PR BM = 2 MID L Siceu 

ND ND ND Pi ASN 5 2 ND ND ND NO° ND 3 CR L ND 

1OYR 3 3 2a DY 5 2 M M PR BM 3 2 ND L SICL 

1OYR 4 3 2 Sat S 2 M M PR BM ND 2 UP L SICcl 

1OYR 4 4 PAIN s 2 M M PR BM 1 2 LOW L STEEL 

1OYR a 2 eu 5 2 Ww M PR BM ND 2 LOW L SICL 
I c usDda ussc we WL 1 caco aco3 Ec PHA PHC CARB 
4390 OEL 23.8 34.4 41.8 [Sc CL 18.0 etief ae) 18.0 Wiebe NO 7 Sos 8.1 4.62 
491 RKV BON en 4a4q.5 34.93 SICL cL Apt pe} 36.0 15.0 TSe5 4 ND s 5.4 ale 3.81 
492 OEL Fat ore ERS oo 1 43.6 c cL a) 40.90 ZA) 20) ike 3 NO é ye Pane, aa 
493 OEL 23 32.6 391.2 jail CL We 36.0 Wa ak) UP SSE! ND 4.4 Saw Sheek Shoal 7 
494 OEL 2o015 37.5 HE} oie) CL Gir 21.0 38.0 hax) UG AS ND 6 5.90 22/6 4.35 
435 DEL PI 6 Al 33.5 39.4 ce ce. 19.0 33.0 14.0 ites ee ND € Sie at yea, 3.50 
496 EBO Lhasa) 43.0 40.0 Sie cL oars Ne} ety 3x9) 1Si9 18.7 ND 5 Shae Wie 4.82 
4ga7 eyelet 24.7 ail 41.2 ce GE iby 3) 36.0 AE} 5) 10.6 ND Cate 4.6 tPowit Cie FAS 
498 RKV at ee 40.0 AY Srev ike Pail fe) 36.0 ee) 11.4 NO 5 nha 4 Ff A) 4.53 
4393 RKV 19.03 Me ctites: 33.4 Sice cL eo: ehif he 16.0 13 ND 5 Si.'0 Tete 4.30 
500 RKV IS 374 soO.6 34.3 See cL 19) ..O a5 .0 16,0 8.8 NO s Een ke) hie 4.02 


Sr 1OYR 2 1 1OYR 3 3 Pete 5 ZA M F SAB BM 2 2 UP ib Cc 
s8 1OYR 73 1 10YR 3 3 hg LN 5 2 WM fF SAB BM 73 6 CR Ke Cc 
59 10YR 2 1 10YR 3 3: 10YR 6 2 MS F SAB BM 3 3 uP L eit 
60 10YR 3 1 1OYR 3 2 10YR 4 2 WM F SAB BM 3 7 Low L CL 
61 1OYR 2 1 1OYR | 3 10OYR € 3 MS FM SAB BM 2 4 TOE coy € 
62 1OYR 3 2 TOYR 3 3 1OYR Ss 74 MS FM SAB BM 3 8 LOW if c 
63 1OYR #3 1 1OYR a a 10OYR 6 s MS FM SAB BM Ss 6 LOW 1S CL 
64 1OYR 3 re 1OYR 4 4 1OYR Ss cs Si FM SAB BM > 5 LOW L peg 
6s 10YR 2 i 1OYR 4 3 7a INS 5 2 St FM SAB BM Ss 3 TOE L ee 
66 10YR 3 2 10YR 4 4 10YR 5 a MS FM SAB BM 5 7 MID L cL 
67 1OYR 3 1 10YR 4 eG EY 5 2 MS F SAB BT 5 7 up L Ck 
68 JOYR 2 1 10YR 4 4 Deroy = a ST FM SAe BT & 6 CR L L 
URN. SER s SI C USDA uUSsSC we WL IP caco aco3 EC PHA PHC CARB 
a, DVvG °o 427.4 S65, Sic CL 2 ° 44.0 rah aS) UWS ne NO ND Sind oar Roane, 
Sé NO oO ey eas GcS\ 6 HC CL 24,0 48.0 24710 16). S NO ND Seat ThA 6.08 
sg OvG fines aatinae Fhe eA sic & 24.0 46.0 2270) ped ND NO Sas Dee (Ghee 
60 DVG #2 fs 43.0 54.2 sic Gi vp ie) 47.0 20.0 110.2 NO ND 6.3 Th a 525 
61 pvc ° 32.4 60.6 c cr 26.0 46.0 20.0 14.0 ND ND Sant eS 7.24 
62 OvG = 40.7 56.2 Sic [es Ape (e) 39.0 sf yf Ke} Since ND ND Saye 2S 6.95 
63 OVG ib at 46.3 42.1 sic c 19.0 36.0 17.0 UR Siaag! ND ND 5.4 eS Git aes 
64 OvG 6.6 40.3 53.0 Sic cL 2.0 40.0 18.0 pac NO ND ap) hs) Gin tae! 
65 OvG 97.5 Cat = {C5 E) SICL cL 18.0 Sho, TSR WS Su] ND ND Sra: ies 6.54 
66 ND 14.5 46.3 S39 a5 SIct (ey) 19.0 34.0 4$..:0 eer! ND ND Sia oD) an €.60 
67 ND qlee: 49.9 3:9)).0. SVoe cL TTS 30.0 13.0 eh cae NO ND eS} Th) ere 
68 ND 1:00:50) 48.7 Ais Src cL 20.0 SFY (8) WS! Aussie ND ND 5.93 aft eos 
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UNIT DVG 
uU.NO 1 
UTN 12 
TNO 15 
Twe 2s 
R a 
DIR w 
MER 4 
TLEN 600 
INT 120 
NOBS 5 
URN SER CON STAT sc GG ORO 
63 OVG NCON REC fe} BL CHER 
70 FSH MCON NREC 13} BL CHER 
rans DVG NCON REC io} BL CHER 
Fie. ND MCON NREC ° BL CHER 
TES OVG NCON REC 0 BL CHER 
URN AVAL AHUE ACHR BYVAL BHUE 
63 10YR 3 2 1OYR 3 
70 1OYR 3 2 10YR 3 
W)! 1OYR 3 a 10OYR 4 
72 1OYR 3 1 1OYR 4 
mes 1OYR 2 1 1OYR 4 
URN SER s SI c 
6s OvG Pye Ke 42.6 55.4 
70 FSH 342) Zora gi) Se} 
sii Ovc 8.3 Bayo 855.5 
he ND 26.4 BZ 20.9 
73 Ovs ° 30.4 63.6 
UNIT OVG 
Uenioe o 
UTN 34 
T.NO 64 
Twe 21 
R 3 
DIR Ww 
MER 4 
TLEN 600 
INT 120 
NOBS 4 
URN SER CON STAT SG GG ORD 
216 NO MCON NREC E BL CHER 
Zit ND MCON NREC ie} BL CHER 
218 NO MCON NREC oO BL CHER 
213 NO MCON NREC ie) BL CHER 
220 NO MCON NREC o BL CHER 
URN AVAL AHUE ACHR BYVAL BHUE 
216 1OYR 2 J 1OYR 4 
PATh 1OYR 2 1 10YR 4 
218 1OYR 2 1 10YR 4 
758) 10YR 2 1 1OYR 4 
220 TOYR 2 1 1OYR 4 
URN Sie S si c 
216 ND i2aare 41.6 46.1 
Sh tats NO (es 43.7 43.6 
218 ND delien@: dn e 49.6 
23 NO 1 Phar? Tokar 
220 NO Bini 38.0 58.9 


BCH 


usDo 
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USSC 


GRO 


CLs 


170 


AH.T AHET AE.T ST LIME 
19 WD NO 31 so 
22 ND NO 28 50 
1 no ND 3 ao 
14 ND ND 3€ 5° 
3é ND ND 7, ss 
Barny/P. CFC: SLOP See ATEX BrEX 
BM s 4 LOW L cL. 
BM 1 V3 MIO CL c 
BM 5 3 CR L cu 
BM s 3 UP L cL 
BM 5 10 Low L c 
Aco3 Ec PHA PHC CARB 
ND ND 5.5 Reger.) 6.39 
4.49 ND 7.0 Tie) 5.53 
NO ND Sam thew 9.74 
ND NO S25 aie 7.90 
ND ND 5.6 Pas Gases 
Bn.T QAHET AER T 8B. TH LIME 
24 ND 6 75 105 
12 ND ND 62 74 
18 NO NO 74 92 
16 NO ND 56 72 
20 ND ND She, FA 
BTYP CF WE SLOP SL.P QTEX BIrEX 
BT 10 10 LOW c HC 
BM 5 & CR c HC 
BM 5 8 UP cL HC 
BM 2 8 MIO CL HC 
BM ae 11 Low Cc HC 
aco3 Ec PHA PHC CARB 
ND ND 5.4 (eve} 6.40 
ND NO Siz Tee Siew 
ND ND Sinz Thao: See 
ND ND Sit thot 6.24 
ND ND Sia 7.5 7.38 
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UNIT DVG 
U.NO 1 
UTN 36 
T.NO 28 1 71 
TWP 25 
R 4 
DIR WwW 
MER 5 
TLEN 480 
INT 120 
NoBS 4 
Est SER. Sus Suey SG sk FRU itch ilo ihsS, Rect Reo t ess Wein Aide AUG Eyzoi ste LIME 
226 ND MCON NREC 0 BL CHER iG FC ND TILL Fe NO ND 18 ND ND 12 30 
227 OVG NCON REC () BL CHER TILL FL ND NO ND ND ND 2¢ ND ND 26 46 
228 FSH HCON NRECT oO Bu CHER LG FC ND ND ND ND ND 138 NO NO 26 ag 
223 FSH HCON NREC o BL CHER LG FC ND NO ND ND NO 24 ND ND 5sOo 74 
__ URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE -CCHR BGRD BCLS BKND BTYP CF.C SLOP SL.P ATEX BTEX 
226 10YR z 1 10YR 4 2  10YR 5 2 wm F sas BM 1 3 Low [eft c 
227 10YR 2 1 10YR 4 30 es, 5 2 “ M PR BM 2 2 MID cL c 
228 10YR 2 i) SNP 4 2h 26.5) s 2 mM FM SAB BM NO 4 uP cL HC 
229 10YR 2 1 10YR 4 Zee 2esty, 5 2 M FM SAB BM ND 1 DEP cL HC 
vi URN SER s SI C USDA uUSSC we WL IP caco Aco3 Ec PHA PHC CARE 
226 ND tes 41.8 56.7 pile cL 23.0 46.0 23/40 2129 ND ND 6.0 7.9 ee ky 
227 oVG 9.4 45.0 45.6 SG fe 18.0 35.0 16.0 Fed ND ND 5.8 thats 6.30 
228 FSH me) 25.6 IC HC cH 26.0 54.0 28.0 hee ec) ND ND 5.7 TS 6.49 
229° FSH a) 42.4 56.7 sic ol 23.0 43.0 20.0 20.6 ND ND 5.8 7.93 9.11 
UNIT ELB 
U.NO 2 
UTN 2 
T.NO 8 
TWP 21 
R 4 
DIR Ww 
MER 5 
TLEN 500 
INT 120 
NOBS 2 
URN SER CON STAT sc GG ORD P.M Pt.h Piss) (P2.M P2oT pecs LFHT AH -AHET Aela BOTH LIME 
6 ND LCON REC D GL LUV LG FC ND ND ND ND 5 ND 10 8 2 60 
7 POT HCON REC ) G GHEY LG FC ND ND NO ND 25 ND 5 ND 52 s7 
8 ND LCON REC D GL Luv iG FC NOD NO NO ND 15 ND 8 NO 30 26 
9 RSN LCON NREC re) Gee scuve ni FC is ND ND ND 7 ND NO 3 67 we) 
URN AVAL AHUE ACHR BYVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP CF.C SLOP SL.P ATEX BTEX 
6 10YR 3 1 10OYR 3 DS 4 2 ST F SAB eT ND 2 Low c HC 
7  10YR 2 ieetoyR 3 ean syy) s 2 MS FM GRAN BG ND 3 Low (e HC 
8 10¥YR 2 1  10YR 3 ez aShy s 2 MS FM GRAN BT ND 4 MID Cc HC 
9 10YR 4 2  10YR 3 1 2. Sy 4 2 M F SAB BT 2 6 uP c HC 
URN SER s SI ¢ uspA © Ussc we WL IP caco Aco3 EC PHA PHC CARB 
6 ND ° 19.3 80.7 HC CH 26.0 2.0 36.0 15.4 ND ND 5.0 Tab 6.08 
7 POT ° 2000 76.0 HC CH 26.0 66.0 40.0 4 ND ND 5.8 Tee 34.52 
8 ND 0 243 7507 HC CH ago 66.0 35.0 7 NOD ND 5.8 zea 5.83 
9  RSN 0 28.2 ees HC CH 250 60.0 350 1204 ND ND NOD Gin NOD 


U.NO 2 
UTN 8 WZ 
T.NO 17 
TWP 20 
R 4 
OIR Ww 
MER s 
TLEN 500 
INT 120 
NOBS 5 
URN SER CON STAT SG cG ORD P1.M P47 Pars P2.M Liars. oof PZ > iE By AHMET AHET AEST —.TH LIME 
39 POT MCON REC ie} HG GLEY LG FC ND NO ND ND ti 11 re ND 62 75 
40 POT MCON REC ie) HG GLEY LG FC ND TILL Fie c 5 17 ND ND 54 65 
41 POT MCON REC te} HG GLEY LG Lals ND THE ai c 3 18 ND ND 27 as 
42 NO MCON REC ie) OG CHER LG Fc NO TRE Fc c 12 27 ND ND $7 84 
43 POT MCON REC ie) HG GLEY LG Fe ND NO ND ND 1S 14 ND NO 7eé Ke) 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGROD BCLS BKND BTYP Cenc SLOP See, OTEX BTEX 


3 20 Sous, 4 2 st FM GRAN BTG ND 5 TOE Gi HC 
40 10YR 2 1 1OYR 3 Pei By 4 2 MS M GRAN BTG 2 & MID SICL c 
ai 1OYR 2 1 10YR 4 1 10YR 4 1 MS Cc AB BG 2 6 uP c HC 
62  10YR 4 2 10YR 4 iP -2hsy 4 2 ms F SAB BT 2 8 MID SICL HC 
43 10YR 2 1 1OYR 2 jim tOWR 5 1 MS FM GRAN BG ND 4 MID c HC 
URN SER s SI c usd& ussc wpe WL IP caco aco3 ec PHA PHC CARB 
39 POT ° 23h 2 76.8 HC CH 23.0 63.0 34.0 26-2 ND ND 6.1 Tea 5.83 
40 POT 19.6 37%'5 43.0 c cL 20.0 36.0 16.0 2 NO ND 5)2 6.4 €.70 
41 POT 6.1 40.6 S2n3 Cc cL 24.0 42.0 180 ° ND ND ND 6.0 ND 
42 ND <6) 33:48 66.2 c CH 24.0 58.0 2.0 ies ND ND Sa) 7.5 a 
43 POT ro 25.8 TG) HC CH 27.0 63.0 36.0 7 ND ND 5.9 Ta 6.3 
UNIT ELS 
U.NO 2 
UTN 17 
T.NO 10 
TWP 22 
R 4 
DIR WwW 
MER 5S 
TLEN 720 
INT 120 
NOBS 6 
URN SER CON STAT sc SG) ORD) PIM’. PLT! PTESS P2IMN PS PZhs ) LENT! aAnRT atetT? nest -BeTR LIME 
NOE TIEY FC c 4 ND NO 3 35 53 
ND ND ND ND 3 ND 10 12 25 50 
NO ND ND ND ND NO 12 8 30 50 
NDe TIE FC c NO ND Ce! NO 4a} 54 
ND® TEL FC c NOD 10 s ND 25 40 
ND ND ND ND ND ND 8 10 30 428 


CCHR BGROD BCLS BKND BTYP CrsG SLOP SU 'P. ATEX BEX 


3 ST FM sas ET 10 1s uP L HE 

2 ST M SAB BT ND 1s MID HC HC 

2 sT F SAB BT NO 20 CR L HC 

2 sT F SAB eT z 25 CR c c 

2 MS F SAB BT 2 17 ND cL HC 

2 M FM SAB BT ND 14 GR Ustce c 

we WL IP caco aco3 EC PHO PHC CARB 

110 ELB 3.6 $4.5 41.9 sic cL 19.0 31.0 12.0 19.2 ND NO 5.3 chet 1.86 
a4 ND ° Siiies 48.2 sic cL 20.0 37.0 17.0 239.3 ND NO 5.5 Tae 2.79 
112 ND ° 42.4 57.6 Gilie ail, 20.0 42.0 2270 28.6 ND ND 5.1 ‘eats a. Wes 
113 NO ° 38.4 61,6 HC ee 25.0 45.0 20.0 22a 93 ND 6.6 7.8 5.90 
114 ND ° Uh 65.3 HC cL 2 46.0 24.0 24.5 ND NO 6.1 Tare 8.65 
115 ND ° Para? Ts HC Si 25.0 49.0 24.0 24.3 ND No 5.6 7.5 7.88 
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UNIT FSH 
U.NO 1 
UTN 1 
T.NO 54 
TwPe 2) 
R 3 
DIR Ww 
MER 5 
ThkiBINS 72,0) 
INT 120 


ND LCON REC 
ND MCON REC 
POT HCON REC 


AES 


S GSe OR Ce POMS Paecte ul Sh Oro Me Pte Te pl eSee MEM NAHE AH ETe MvAE Tee tik LIME 
D Gk Luv LG FC ND NO ND NOD 8 NO 12 13 31 56 
fe) GL LuY LG FC ND ND ND ND 18 ND 14 & 67 86 
(e) HG GLEY LG FC ND ND ND ND NO 3 NO ND aa 53 
c GL LuV Lc FC ND ND ND NO 5 ND NO 15 25 50 
° OG IGHERS TUE FL (s ND NO ND Gi NO ‘ ND ND 44 


BYVAL BHUE BCHR CVvaL CHUE CCHR BGRD BCLS BKNO BTYP [Sie ai SLOP Sita. ATEX BTEX 


1OYR <I 2 1OYR 4 1 1OYR 4 2 sT mc AB BT 1 3 CR CL HC 
1OYR 3 2 1OYR 4 1 ea ESM 5 a sT F SAB BT NO 1 OEP SICL HC 
10YR 2 1 1OYR 4 1 RNY 5 a ST. FM GRAN BG ND 1 DEP HC HC 
1OYR 5 3 1OYR 4 2 1OYR 4 2 ST M SAB BT ND 8 UP L HC 
1OYR 3 3 1OYR 4 3 1OYR 5 2 MS FM GRAN BM 5 & TOE cL cL 
SER s SI c uSDA ussc we WL TG? caco acoz Ec PHO PHC CARB 
ND ° S852 61.8 HC cL 25.0 47.0 WEES 6.0 ND NO Sra Figs 6.37 
ND ° 25.0 75/50 HC CH 24.0 55.0 cea) aite) 18.6 ND NG ei ius.o 4.18 
POT -o <an> 7.OiES HC CH 26.0 $4.0 28.0 25.5 NO NO 383 Vise 6.52 
ELB dient 33.8 5391-0 sic cL 23.0 46.0 23.0 alate) ND NO S74. a rd 1.84 
ND 20.0 37.8 42.1 c CL a Peake} afetlaf) Wake) Ue ear ND NO 64 Tare 1.49 
o 
» 
SER CON STAT SG GG ORD P1l.M i ae Panis Fare Pee PizaS: LFHT AH. 7 AHET AE nt 8). TiK LIME 
FSH NCON REC ia) BL CHER LG FC ND ND ND ND ND 26 NO NO a7 73 
FSH NCON REC Le} BL CHER LG Fc NO ND ND ND ND Za ND NO 57 78 
FSH LCON REC E BL CHER LG FC ND NO ND ND ND 1S) 5 10 32 66 
NO LCON REC S BL CHER LG FC ND TEL FG M 10 is/ ND 10 =H} 60 
ND LCON REC E BL CHER LG Fc NO BELEN Fae M 10 20 ENS NO niet 2 


BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP Cr. ¢ SLOP Su heat ATEX BTEX 


he 
LF 
» @ 46 be’ 9) € 


res 


athe 


SAE, 


ae 
» [aD © 


UTN. 5 174 


ca Kee ie] 
TWP 21 
R 4 
OIR w 
MER 5 
TLEN 720 
INT 120 
NOBS 6 
P1.M PM ote PatieeS P2.M (27k Ap Pras LFHT AH.T AHET AE.T B.TH LIME 
ie} LG (ale NO NO ND ND no 25 ND NO 32 $7 
te} LG Fc ND ND ND NO NO Ts ND NO 34 4s 
ae Fc ND ND NO ND NO 2 NO NO 47 7° 
me FC ND ND N 
256 FSH NCON REC te) BL CHER LG EC ND NO ae AG 3 e 3 ia = ee 
atl FSH NCON REC ie) BL CHER LG Fc NO ND ND NO =I 15 NO NOD ESE! 5 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTrYP CEC SLOP SL-.P ATEX BTEX 


1  10YR 3 2S Y, a 2 ST F SAB BT 2 4 uP L HC 
23° +10YR 2 1 10OYR 3 2) 72257 3 2 w F SAB BT 2 6 CR ib cL 
24° 10YR 2 1 1OYR 4 Ae easy) 3 2 ST F SOB BT ND 6 MID L Et 
25° 10YR 2 1 10OYR 3 De R2 SY, 3 2 ST F SAB BT 1 2 MID L HC 
26 10YR 3 I oy 4 22 e sly, 3 2 MS F SAB BT 1 5 CR is et 
27 10YR 2 1 10YR 3 Zee SN, 4 2 M F SAB BT 1 4 MID L c 

URN SER s SI c uSDA ussc we WL IP caco aco3z Ec PHA PHC CARB 
22 FSH ° 17.9 5Ain 4 HC CH 28.0 64.0 36.0 th ND ND 5.6 Tas 6.57 
23) FSH ° PIES Gs ah ots HC CH 2970 57.0 MEP fe) Sie ND ND Sas 7.5 7.43 
24 FSH ° 3.8 90.1 HC CH 28.0 65.0 3700 18.5 ND ND 6.1 76 6.24 
25 FSH ° 17.6 82.4 HC cH 23.0 66.0 37/10 5 ND ND 5.2 Gea 5.07 
25 FSH ° 2583 Tay HC CH 28.0 53.0 30.0 o2 NO ND 4.7 TC (S57: 
27 FSH ° 3.3 30.7 HC CH 30.0 69.0 33.0 1503 ND ND Su Tine yet 

UNIT FSH 

UNS 4 

UTN 13 

T.NO 16 

TWP 22 

R = 

DIR W 

MER 5 

TLEN 1560 

INT 120 

NOBS 13 

URN SER CON STAT sc Gs ORO PIM Liithacia f Pues P2.M P22 Th eae os) italy Ge Ah .T AHET AE. T B.TH LIME 
74 NO LCON REC GL BL CHER iG FC ND ND ND ND ND 21 ND ND 14 35 
75 FSH NCON REC ) BL CHER LG FC ND ND ND ND ND 33 ND NO 37 70 
76 ND LCON REC E BL CHER LG c ND NOD ND ND ND 26 5 ND 30 63 
77. FSH NCON REC ) BL CHER LG c ND ND ND ND ND 15 ND ND 31 46 
78 FSH NCON REC fo) BL CHER (ula FC ND ND ND ND ND 15 ND ND 18 33 
79 FSH NCON REC 0 BL CHER cc FC ND NO ND ND NO 15 NO ND 7 22 
80 FSH NCON REC () BL CHER LG FC ND NO ND ND ND ha) NOD ND 16 33 
81 FSH NCON REC re) BL CHER LG FC NOD ND ND ND ND 19 ND ND 21 40 
82 FSH NCON REC ) BL CHER LG FC NO NO ND ND ND 16 ND ND 24 40 
83 FSH NCON REC oO BL CHER LG FC ND ND NO ND ND 15 NOD ND 23 38 
84 FSH NCON REC ) BL CHER use FC ND ND ND ND NO 12 ND ND 21 34 
85 FSH NCON REC ( BL CHER tc FC ND ND ND ND NO 22 ND NO 20 42 
86 NO LCON NREC R BL CHER is FC ND ND ND ND ND 20 NO ND NO 20 


74 1OYR 2 1 1TOYR S 3 FA AINE 5 2 Ww c PR BG NO uP S1Tc c 
75 1OYR 3 1 10YR 3 2 10YR 6 2 WM F SAB BT ND ND sic {<3 
76 10YR 2 1 10YR 4 CR Sai ISY 5 iz WM F SAB BT ND NO (ey c 
77 1OYR 2 1 10YR 4 oes ny, 6 2 M FM SAB BT NO NO (a HC 
78 10OYR 3 1 1OYR 4 2a SN, s 2 WM F SAB BT ND ND ceil c 
B/E} 10YR #4 1 10YR 4 2 1OYR 6 23 WM lz SAB BT ND ND Git ‘s3 
80 10YR } 1 10OYR 4 2 ee ey 5 2 MS F SAB BT ND ND Gi 3 
ol 10YR 3 1 10YR 4 Zee ONY, 5 2 M F SAB BM ND TOE c c 
£2 10YR 7) 1 1OYR. 4 2 PA dn 5 2 M F SAB BM NO NO c c 
83 10OYR =| 1 1OYR s 4 2ECSy, 6 2 WM F SAB BM NO CR fey)h EL 
a4 1OYR 2 1 1OYR 5 Sieccnnoay, 5 2 Wht F SAB BM NO UP Sie (=i 
és 10OYR Z 1 1OYR 4 2 CELTS 5 2 M F SAB BM NO UP Sages cr 
86 TOYR 3 1 ND ND Nb 2.57 6 2 NO NOD ND ND ND TOE Sic ND 
URN SER Ss on Su (e USDA uUSSC we Wwe 

74 ND ° =Hitents 68.6 HC CH 24.0 51 0 7.0 23.03 27.29 ND 7 oO 739 7 Sts 
7 rss ° CScie) 56.9 Sic cL 22.0 (S| A) 19.0 28.3 1.68 ND Poe) &.0 6.68 
76 ND ° 25 S7.5 sic oye 24.0 43.0 12.0 205.1 1.26 ND 8.38 75a6 6.54 
77 ‘FSH .0 Sis 60.7 HC fqyh 25.0 43.0 18.0 Nis al 365 ND 6.6 Wet iene 
7&@ FSH ° B67 B3i 3 HC L 24.0 43.0 19.0 =e aw! Saou ND Tonal ee) | 
793 FS'H ae) Zichowd 60.3 HC cL 24.0 44.0 20.0 38.9 38 ND Gyre. &.0 Gi erane 
80 FSH ° Sora 66.9 HC silt 2500) 46.0 ZH. 0 b>: Ela} iets ND ede 8.0 6.41 
81 FSH TO: (iey 5 ic§ BSS Sic CL 24.0 44.0 vaey slo) Pts ND ND 5.6 Th 8 xe 6.58 
82 FSH 0 40.3 Bie o7, sic cL 250) 46.0 Wi} kei af NO ND Sia Tinie 6.82 
RY Petit) ° Bate 48.9 Siac c 24.0 ao.o 16.0 20mg ND NO 5.6 Te 5.61 
84 FSH ° ke ea 62.8 HC CL PI) 45.0 20150 Qin Ss ND ND 6.2 7.98 5.60 
8S FSH ° 30.5 69 5 Ho CH 27.6 S10 24.0 Sis ND ND 5.9 Dect 5.26 
BG ND ° 2.9 ae Al HC cL ZSnO Chi) ake) 16,0 S75. ©} 4.17 ND ha? aS 7.03 
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uU.NO 1 

UTN 16 

T.NO SO 1 12 

TWP 21 

R 3 

DIR w 

MER 5 

THEN G26 

INT 120 

NOBS 6 
URN SER CON STAT sc GG ORD Pai ve Payot Pains P2.M Pao Pies LFHT AB OF AHET AE.T B.TH LIME 
104 ND LCON NREC ie] BL CHER LG Fic ND TS Ae cS ND 2 ND ND 35 ss 
105 FSH NCON REC 0 C CHER LG als ND NO ND ND 3 14 NO ND a6 63 
1OE FSH NCON REC 0 BL CHER LG FC ND ND ND ND ND 23 ND ND ao 63 
107 POT HCON REC ie) HG GLEY LG Fc NO THEE ec 153 =| 24 ND ND 43 70 
108 NO MCON NREC R BL CHER iia! Ste Fc c ND ND ND ND 30 NO ND ND 30 
103 NO LCON NREC ie) BL CHER ES ric Cc ND ND ND ND 20 ND ND 2 43 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRO BCLS BKND BTYP CF Oe SLOP Silken ATEX ETEX 


104 10YR 3 i TOVR 4 Ze 2%. 58 3 2 MS F SAB BT NO 5 Low cL HC 
10S JOYR 3 1 1OYR 4 1 PRD 4 2 M F GRAN BM ND tf MID c c 
106 10YR 2 1 10YR 4 2 2.5% 3 2 MS F GRAN BM ND 10 MID c Cc 
107 1OYR a 1 1OYR 5 1 2.5Y 6 1 M iz GRAN BG NO ND NO (2 HC 
10& 10YR 2 1 NOD NO ND 2.5Y 5 2 ND ND NO NO ND 10 uP cr ND 
109 1OYR 2 1 1OYR 3 2 CERIN 4 4 MS Fr SAB BM 2 V2 UP cL c 
URN SER s sil c uSDA UuSSC we WL IP caco aco3 Ye PHS PHC CARB 
104 ND Wie) eitst of} 56.0 sic CL #45] ¢, fe} 43.0 ary (9) W238 es ND ND 520 hott &.46 
105 Foit Lee} SOhiS BE .4 HC CH a -ee) 54.0 Zone 8 ND ND Gam Th MS} 6.76 
106 FE SiH 0 27.6 72.4 HC CH 26.0 Sa oe Sit) 10 ove) ND ND 4.9 Die thot} 
107 POT S70 40.4 Steer She ce AS! 10 42.0 23.0 Werke i 66 ND 6.6 ako i Ay jee 
108 ND 8.8 35.8 55.4 sic cit 24.0 45.0 74th as) fiz: .t6 No NO ae! Chas Dire 
108 ND Wes 45.1 42.8 Sve CL 20.0 = 5 1) 17.0 13.8 NO ND Efe 7.6 ea 

UNIT FSH 

U.NO 1 

UTN 18 

T.NO 60 

TWP 22 

R 4 

OIR w 

MER Ss 

TLEN 1320 

INT 120 5 

NOBS 11 
URN SER CON STAT Te} GG ORD P1.M Pal ot Eh St Pazar Pacem Piz ay LFHT AH.T QAHET Ec Bana LIME 
116 FSH NCON REC 0 BL CHER LG FC ND ND ND ND NO 30 NO ND 25 sy 
iL ibee FSH NCON REC ie} EL CHER LG (< ND NO NO NO NOD 26 ND ND 22 so 
116 FSH NCON REC ie} BL CHER LG Fc ND NO ND ND ND =} NO ND 20 ss 
Aes FSH NCON REC c BL CHER tG (ats NO ND NO ND ND 26 ND ND a2 sé 
120 FSH NCON REC ie} BL CHER LG ic. ND ND ND ND ND 18 ND NO 25 43 
TA FSH NCON REC La) BL CHER LG FC NO NO ND ND NO 16 NO ND 42 s8 
122 FSH NCON REC oO BL CHER LG He ND ND ND ND NO 28 ND ND air 55s 
123 FSH NCON REC ie) BL CHER LG Fri ND ND ND NO ND =) ND ND 19 S6 
25: FSH NCON REC ie) BL CHER LG Fe ND ND ND ND ND 43 NO ND 12 s5 
126 FSH NCON REC is) BL CHER LG Re ND ND ND ND ND 26 ND ND 26 52 
d2)7) ND LCON NREC D GL LUN LG FC ND ND ND ND 5 ND 12 10 48 70 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL . CHUE CCHR BGRD BCLS BKND Bit ie Sicha SLOP SiC ap. ATEX BTEX 


116 1OYR a 1 1OYR a 7 2 SY 3 2 M FM GRAN BM NO & MID ‘= c 
digty?? JOYR 3 1 10YR 4 3 Z a5¥ 4 4 M FM GRAN BM NO 5 MIO c 103 
Tes 1OYR 3 1 10OYR =! 3 FS) | 4 2 MS FM SAE BM NO 10 uP cr c 
119 10OYR 2 1 1OYR 4 1 2.5Y 5 2 MS ig SOB BM ND 10 MIO cL HC 
120 1OYR va 1 1OYR 4 1 PSI fi a 2 sT FM GRG&N BM ND 3 CR c HC 
edn) 10YR <{ 1 1OYR 3 2 2, ‘BN. 4 2 Sm FM GRON 8M NO 4 CR c HC 
122 1OYR 2 1 10OYR a a Pa NE s) 2 Ww FM GRAN BM ND 6 LOW CL STCL 
123 1OYR 2 1 PANTING 4 2 Zt 4 2 Ww FM GRAN BM NO 7 LOW Cit c 
125 1OYR 3 2 10YR a ye 2 ey, a 2 WM FM SAB BM NO 6 M10 EAL c 
126 1OYR s 1 FH RN 2S 3 2). >i 5 2 sT FM SAB BM NO 12 UP L HC 
127 enONVR 5} 2  10YR 4 fi ZEiSHy, a z ST MC SAB BT NO 5 MID L HC 
URN SER Ss sl c uSDA USSC we WL IP CACO Acoaz EC PHA PHC CaRe 
Wits FiSin ° Oana SS 28 HC ja Dano: 49.0 ZS. Oo eS NO NOD Sue) 7 |) ey tt, 
117 FSH ° 29.8 60.2 HC cL la) 44.0 23.10 27) 28 ND ND Sea 7.6 8.84 
bs FSH oO Fae HO) 76.0 HC CH 28.0 56.0 Zo: Ad Ney atl ND ND 5.0 Te 7 On 
Tas FSH ° wiles Fhe fees) HC Cr 2S.10 $6.0 ie Le) NG 7 ND ND S705 Dike a 9.0 
120 FSH ° 30.0 70.0 HC CL B26 70 25.0 RIG ae. D ND 6.4 ea] 4.38 
20 FSH oO CAT Ta 2 HC CH 25.10 Ss5.0 30.0 aS: 10 ND NO 6.2 Raf 7.8s 
122 FSH ° Pah 5} 70.5 HC cL 25.0 42.0 ies. 2:8: 25: ND ND Sie Wi ole Woe cl 
123 FSH ° 20.8 PRB ee HC CH 28.9 60.0 SWF A2) 129) 92 NO ND 6.0 ahs 10.36 
Nas FSH ° 28.4 gf UPS tS HC CH cP fe) 59), 10 28.0 15.4 ND NC Bie Rice, &.98 
12E FSH ° 29) an TOs, HC CH 7) 34: 54.0 Pt AO] Zit 9 NOD NO Base Taanh 5 210 
Vieng ND ° 26 3 The led HC CH 25:40) 58.0 =v (2) Teo ND ND Pe sh ifs, tf 10: #22 
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UTN 50 176 

T.NO 28 

TWP 24 

R 4 

DIR w 

MER 5 

TLEN 840 

INT 120 

noes 7 
URN SER CON STAT sG GG ORD! PLM PI.T PS PSM OPS 6S) UR ERT UAT) «6ST UAE. OBiATH LIME 
329 FSH NCON REC to} BL CHER LG FC ND ND ND NO NO 16 ND ND 26 42 
330 FSH NCON REC [e} BL CHER LG FC ND ND ND ND ND 23 ND NO 42 65 
331 FSH NCON REC fe] BL CHER LG FC ND ND ND ND ND 20 ND ND 40 60 
332 FSH NCON REC [o} BL CHER LG Fc ND ND ND NO ND 20 NO ND 40 60 
333 FSH NCON REC Oo BL CHER LG FC ND ND NO ND ND SG NOD ND 32 6s 
334 FSH NCON RE fe) BL CHER LG Fe ND ND NOD ND ND 21 ND ND 42 és 
335 ND LCON NREC R Bi CHER LG FG NO ND NO NO ND 28 ND ND ND 28 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BIY¥P CR ae StUOP Site ATEX BTEX 


322 10YR 2 1 YOYR 4 Be 2 SY. 5 2 MS FM SAB BM 2 3 Low c HC 
330 8 10YR 2 1 10YR 4 2 #2.5Y 4 2 MS FM SAB BM 5 4 MID Cc HC 
331) 610YR 2 1 10YR 4 2h) 27a Siv’ 4 2 ST FM sas BM 5 3 Low (S HC 
332 10YR 2 1 10YR 4 2. 2. SY 4 2 ST FM SAB BM 1 3 MID c HC 
333 10YR 2 1 OY:R 4 2 S2haS'y 4 2 ST FM SAB BM 2 3 DEP c HC 
334 10YR 2 ti ao 4 2 Si 4 2 MS FM SAB BM 1 4 Low c HC 
335 10YR 2 1 ND ND ND 2.5Y 4 2 ND ND ND ND 1 4 TOE ( ND 
URN SER s $1 Cc uSDA ussc we WL IP caco aco3 Ec PHA PHC CARB 
329 FSH 2 35.4 62.4 HC cL 24.0 49.0 25.0 Aish 9) 38 ND 6.8 WF 6.94 
330 FSH ° 32713 OG? ote HC CH 26.0 51.10 25.0 17.9 ND NO 623) a6 78S 
331 FSH fies aiaues 64.4 HC CH 277.50 54.0 27.0 deere? ND ND 6.4 7.5 9.24 
322 SH 4.4 SOS e3ca Hc CH 23.0: 49.0 26.0 15.1 ND ND 5.3 226 5.77 
333 FSH 1B 3727 60.5 HC cL 23.0 48.0 25.0 12.0 ND NOD 5.3 JAS Fo EI 
334 FSH ous 3307 63.8 HC cL 23.0 48.0 AS. © - 1o} 0) ND ND 5.9 745 6.72 
335 ND ° 52.9 Aiea SIC CH 28.0 50.0 22.0 Me 4) 51 ND 6.5 Test 6.44 
UNIT FSH 
U.NO 2 
UTN 14 
T.NO 12 
TWP 24 
R 3 
DIR Ww 
MER 5S 
TLEN 1320 
INT 120 
NOBS 11 
URN SER CON STAT SG Ge oRD Pil.mM Pul.T pious! palm) Pz Pees! CEHT AHiT AHET AER TY Boy LIME 
87 FSH NCON REC i) BL CHER LG FC ND ND ND ND ND 20 NO ND 13 33 
8a ND LCON NREC R BL CHER iG Fc NO ND ND ND ND 2) ND ND NO yh) 
89 POT MCON REC R HG GLEY LG c ND NOD NO ND ND 20 ND ND ND ° 
90 FSH NCON REC ) BL CHER LiG FC ND NOD NO ND 5 16 ND ND 26 a7 
91 ND LCON REC GL BL CHER LG FC NO ND ND NO ND Z2 ND ND 16 28 
392 POT MCON REC fo) HG GLEY LG FC ND ND NOD NO ND 17 ND ND 10 27 
93 FSH NCON REC fo) BL CHER LG FC NO ND NO ND ND 15 ND ND 10 25 
94 ND LCON NREC cA L CHER LG FC ND ND NO ND NO 20 NO ND 20 20 
35 ND LCON WNREC sz BL CHER LG FC ND ND NO ND ND 8 ND ‘3 2 33 
36 ND LCON NREC cA BL CHER LG FC ND ND ND ND ND 20 ND NO 12 20 
97 FSH NCON REC re] Bi CHER LG Fc ND ND ND ND ND 25 ND ND 30 55 
URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRO BCLS BKND BTYP CF.C SLOP SL.P ATEX BTEX 
87 10YR 2 1 10YR 4 gh 2eSiV 4 2 MS F SAB BT ND 5 uP Ge HC 
8&8 10YR 2 1 ND ND NON 2a Shy 4 2 ND ND ND NO ND 1 Low ce ND 
89 10YR 2 1 ND ND ND 2.5Y 5 2 ND NO ND ND NO NO OEP HC ND 
80 10YR 3 ZeTOYR 4 2 2:SY 6 2 MS F SAE BM ND 4 CR ci le 
91 10YR 2 1  10YR 3 2) 2uiB'y 4 2 wn FM GRAN BM NO 2 Low cL c 
92 10YR 2 1 ttOYR 3 Aw 2aSiy, 5 2 WM FM GRAN BTG ND ND DEP L HC 
83 10YR 2 DS LY, 4 Qn 2asy 4 2 WM FM GRAN BM NO 2 Low cL le 
94 10YR 2 yee 4 Zee S 2 M FM GRAN BMK NO 2 CR L c 
95 10YR 3 2eONIR 4 2 2uiey 4 2 MS MC COL BM ND 2 Low ci HC 
96 10YR 3 1  1OYR 4 Gh abn thy a 2 wm FM GRAN BMK ND 2 uP cL c 
97 10YR 2 (MOTOR 3 2 2.5Y S 2 M F SAB BM ND 5 MID cL é 
URN SER s Ss] C USDA uSssc wp WL 1e caco Acoz EC PHA PHC CARB 
57 FSH ° 23.5 76.5 HC CH Zon O 2.0 30.0 2272 NO ND ea CPA) £.06 
86 NOD 0 Pit Cita 5 HC CH 24.0 55.0 29.0 27.5 eee ND 7 2 7.9 ose 
Bd POT ° 35.3 64.7 HC L oneiG a7. O GUS 4) Go| 1.94 ND This 79 4.11 
90 «=FSH ° 30.6 65 4 HC CH 28.0 54.0 26.0 25.0 93 ND 6.6 Tht 8.30 
91 ND ° Bisa 7 60.3 HC cit 21.0 35.0 185.0 36.9 ND ND 3.53) TM {ah si2 
$2 pot © 43.8 56.2 ND ND 17.0 35.0 13.6 44.6 76 ND ES 7.8 They ASS 
83 FSH ° 38.1 61.9 HC GL 19.0 41.0 22.10 3707 ge ND Gee) See 14.05 
94 ND ae) 34.2 65.8 HC cl 20 43.0 CUE 6) 39.4 59 ND 6.8 3/0 €.74 
95 ND a) 23.6 ay es HC CH 24.0 54.0 30,0 25.1 ND ND 6.0 B41 8.95 
96 ND ° Ste Gere HC cL 23.0 42.0 12.0 asin 2.45 ND Pets at 8.72 
97 FSH 0 27.2 F208 HC cL 26.0 49 0 23/0 22.57 ND ND Sic ats 2.09 
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UTN 21 7H 


BL CHER tc 1h ND NO ND NO NO 27 ND No 43 70 


URN AVAL AHUE ACHR BYVAL BHUE BCHR CVaAL CHUE CCHR BGRD BCLS BKND BTYP tees SLOP Sk wr ATEX BTEX 


142 1OYR 2 1 1OYR 4 2 Diphay, 4 2 MS FM SAB BM ND 4a CR c HC 
143 1OYR Z 1 1OYR 4 2 Coe 4 4 o0 FM SAB BM NO 3 CR CL HC 
146 FSi 3 1 NO ND NO SY 4 1 ND ND ND ND ND ND OEP c ND 
145 1OYR 2 1 1OYR 6 2 7aetN) s 2 Siti F SAB BM ND 7 MID SIL HC 
146 1OYR 2 1 10YR 4 2 25) Ss ee MS F SAB BTG 1 2 CR SIL HC 
URN SER $s sI c usDA uSSC we WL Lip. caco Aco3z Ec PHA PHC CARB 
142 FSH ° 37.0 63.0 HC CH 30.0 56.0 26.0 &.6 ND ND s.9 PS) 6.83 
143 FSH ee a8) 5) 50.7 (34 cL eiitO: 40.0 19.0 Soe NO NO So Fico: &.43 
146 NOD hd 61 5 SiGe, STEL cL 31.0 44.0 eis te) 4.9 3.63 ND Sacre 2576: 28.84 
145 FSH 0 ath SB 70.5 HC CH 26.0 $5.0 29.0 aT if NO ND 4's) Ae op &.4¢C 
146 NO Wire TY 46.4 ei E) SIC. cL 18.0 Kj (2) Wh 12) 5 ND ND Sas 6.7 8.64 

UNIT FSH 

U.NO 2 

UTN 31 

T.NO 6 

Twe 25 

R 4 

OIR w 

MER 5 

TLEN 1080 

INT 120 

NOBS ¢ 
URN SER CON STAT SG GG ORD Po) iM Pai Th Pices P2iM Peoceal PZ ais LFHT AH.T AHET TNS = B.TH LIME 
19'\7 NO LCON NREC cA BL CHER LG FC ND NO ND ND NO 15 ND NO 31 ° 
198 FSH NCON REC ie} BL CHER LG Fc NO ND ND ND ND 2c ND ND 6 26 
19:9 NO LCON NREC R BL CHER LG Fc ND ND NO ND ND 15 NO ND 20 1S 
200 POT HCON REC ie} HG GLEY LG Fic ND Th eR FC NO ND ig ND NO 13 30 
201 POT HCON REC 0 HG GLEY LG FC NOD NO NO NO NO 16 ND ND 74 36 
202 FSH NCON REC ie} BL CHER LG late ND NO ND NO ND 32 ND NO 15 Sed) 
203 ND LCON NREC R BL CHER L Fe ND NO ND ND ND Pee ND ND 16 17 
204 FSH NCON REC ie} BL CHER LG Fie NO NO ND NO NO 24 ND ND 14 38 
205 POT HCON REC ie] HG GLEY NO c NO ND NO ND NO 13 & NO $3 80 


qiSiv. 1OYR 2 1 COIN 4 2 205 5 2 M [3 SAB BMK ND 6 MID CL HC 
196 10YR 2 i 10YR Ss 2 eee: 5 2 M M PR BM NO 3 CR SL c 
199 1OYR 2 1 10YR 5 2 B2ESY 5 2 MS F SAB BMK ND 5 uP [eye c 
200 10YR 2 t 2 3 bh 7d AN 5 2 M F GRAN BG 10 2 Low cl cL 
201 1OYR 2 1 1OYR 3 fi) -2HISIY: s 2 M FM GRAN BG ND 1 DEP c HC 
202 10YR 2 1  10YR 3 2 QE5Y 5 2 WM FM GRAN BM ND 8 uP SIL c 
203 10VR 2 ion TOVIR 4 1 1 OYR 5 2 Ww FM GRAN BMK NO a Low SIL c 
204 1OYR 2 1 10YR 4 2 2.5Y s 2 w FM GRAN BM 2 a TOE Sut G 
205 10YR 2 1 10YR 4 py Gay 5 1 M MC GRAN TS ND 2 DEP STL HC 
URN SER s SI co) USDA USsic WP WL IP caco aco3 EC PHA PHC CARB 
197 NOD ° aS .8 64.2 HC cL 27.0 45.0 18.0 33.4 30 ND (3 7.3 8.77 
198 FSH ° $27,0 42.0 ND ND 29.0 44.0 13,0 HIS 3 30 ND 6.6 7.8 eet 
193 NO ° G25 Bee) Suc ef 23.0 43.0 29.0 32.5 No NO Cine oi) 9.37 
200 POT Atrers ais 4s 1 Stic L 16.0 32.0 16.0 PAE 25 NO 6.5 3,0 Gra Die 
201 POT ° aya Bibra SE6 CL 19.06 35)..0 16.0 PMaf ks 76 NO 6.3 Tine) of iy} 
202 FSH ° 43.0 Shirt oko) sic cL 24.0 92 0 16.0 2 5 ND ND 6.0 eK} 7.46 
203 NO ° 44.2 55.8 sic ee 26.0 42.0 16.0 34.4 NO ND 6.2 7.8 7 63 
204 FSH xe) 4a.8 55.2 sic cL Pies (O) 40.0 17.0 EWwe ol 23 ND 6.7 Ae Amey 
205 pat ° 40.5 59.5 SIc cL 23.0 45.0 2.0 24.7 ND NO 5.0 3 8.86 
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UNIT FSH 

uU.NO 2 

UTN 35 

TNO 1 178 

TWP 25 

R 4 

DIR WwW 

MER 5 

TLEN 600 

INT 120 

Noes 5S 
URN SER CON STAT Te GG oRD PRET® PUES PQZUMM PLETE Pot Se DEAR ANRT® AHERN? AEST Bata LIME 
221 POT HCON REC R HG GLEY LG Fc ND NO ND ND NO 18 ND 7 ND 18 
222 POT HCON REC R HG GLEY LG als ND NO NG ND fie, rs ND 8 ND 1s 
223 NO LCON NREC ca BL CHER LG FC ND ND ND ND ND 20 NO g 30 ° 
224 NO LCON NREC ca BL CHER LG FE NO ND ND ND NO 18 ND ND 22 ° 
2257 FSHONCON REC (e) BL CHER LG FC NO ND NO ND ND 30 ND NO 10 40 
URN AVAL AHUE ACHR BYVAL BHUE BCHR CVAL CHUE CCHR BGRO BCLS B8KND BTYP CF.C SLOP SL.P ATEX BTEX 
221 1OYR 2 i ND ND NO 2.5Y 4 2 ND ND ND ND ND 1 DEP (S ND 
222 1O0YR 2 1 NO ND ND 10YR 5 1 No ND NOD ND NO ND DEP fa ND 
22S Pe tOVR 2 1 1OYR 5 3) 2's5y, 5 2 wn FM SAE BMK NO 4 uP eb c 
224 10YR 2 1 10YR 4 2m 225% 5 2 w MC PR BMK ND 7 MID cL c 
225 10YR 2 1 1OYR 4 3. 10YR 5 2 WM MC PR BM ND 2 uP u GL 
URN SER s $I € wUsbA Usse we WL IP caco Aco3 Ec PHO PHC CARB 
221) (POT a) 40.8 59.2 sic [ee 19.0 42.0 23).0 32.2 50 ND Sa% ft i 5.61 
222. pPoT me 48.5 Sot 5 sic cL 18.0 32.0 15.0 43.9 5.193 ND bie dares) 6.05 
223 ND ° 36.8 63.2 HC cL 211.0 338.0 AF oO 33.4 5.47 NO GPA 738 9.71 
224 NO a) 44.0 56.0 sic cu 28.0 44.0 15.0 38.07 16.20 ND bie Wine 8.22 
225 FSH a) Soa 538.9 sic CL 22:0 42.0 20.0 28.7 1.61 ND 782 728 8.46 

UNIT FSH 

U.NO 2 

UTN 51 

T.NO 3 

TWP 24 

R 3 

DIR WwW 

MER 5 

TLEN 600 

INT 120 

Noss 5 
URN SER CON STAT SG Cel ORD? PALM SHETe PASSE PSM B2STS —PEESE LEWT® AHETS aNETE GESTS EE TH LIME 
236 NO MCON REC R BL CHER LG FC ND NO ND ND ND 18 NO NO NOD 18 
337 NO MCON REC R BL CHER LG Fe ND ND ND ND ND 18 ND NO ND ° 
338 FSH NCON REC fe) BL CHER LG FC ND NO NOD ND NO 30 NOD ND 18 48 
339 POT HCON REC (o} HG GLEY LG FC ND NOD ND ND ND 33 NO ND ao 130 
340 NO LCON REC R BL CHER LG Fc ND ND ND NO NOD 20 NO ND ND 20 
URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BCGRD BELS BKND BTYP  CF.C SLOP SL.P ATEX BTEX 
336 1OYR 2 1 ND ND iD “25% 5 a ND ND ND ND ND 5 cR ic) NO 
3398 TOVR 2 1 ND ND ND 2z.5Y 4 Z NO ND ND ND ND 3 TOE c ND 
338 10YR 2 1 1OYR 3 2) 401k) s 3 Ww F SAB BM ND 4 uP cu e 
339 1OYR 2 i 257 3 1 1OYR 5 1 M M GRAN BM NO ND DEP c HC 
340 10YR 2 1 ND ND ND 10YR 5 j NOD ND ND ND ND 3 uP c ND 
URN SER s ‘Sa ce) uspa Ussc we WL IP caco Aco3 Ec PHA PHC CARB 
336 NO 1.9 42.4 55.7 Sic cL 23.0 45.0 2250 2252 Sra ND Par SuA Teas 
337 ND 148 52.8 45.3 sic Gk Sake Jane tTeO Sika 5.48 NOD G) ae rh) 7.66 
338 FSH ie 48.0 52.0 SIC cL 25.0 44.0 19.0 30.8 13 ND 6.9 7.9 roe sed 
339 POT 2 36.9 62.9 HC CH 28.0 57.0 29.0 ee ND ND S07 7a o.2s 
340 ND ° 46.5 53.5 Sime =e 30.0 42.0 19.0 23.9 a5 NO 6.6 Tied 10.25 


UTN aa 1 a 9 

T.NO 10 

TWP 21 

R 3 

DIR Ww 

MER Ss 

TLEN 960 

INT 120 

NOBS 8 
URN SER CON STAT sc GG ORD Pilea Pa tiea Pitts P2.M Peeremt Pizensy LFHT AHiet AHET eM Se 9 6.TH LIME 
148 FSH NCON REC ie) BL CHER LG late ND NO ND ND ND 24 NO ND 31 55 
149 NO LCON REC oO BL CHER LG LAs NO 16 eG Te Laie; c ND 23 ND ND 37 60 
150 FSH NCON REC ie) BL CHER LG als ND ND ND ND ND 24 NO ND 51 75 
dient NDB LCON REC Le) BL CHER LG tac ND Taku FC c ND 13 ND ND 37 50 
4 ND LCON REC le) BL CHER LG Fc ND IR SE (ale c NO 23 NO s 35 62 
1s3 OvG MCON REC ie} BL CHER Tali FG c NO ND ND ND 17 ND ND 43 60 
154 ND LCON REC 0 BL CHER LG Fc ND UesTae LS c ND 20 ND 5 30 55 
1S5 ND LCON REC E BL CHER LG FC ND ts 18 FC c NO 20 7 6 30 65 


148 10YR 2 1 10YR 5 Zee oN, 5 2 T F SAB BT ND 3 uP c HC 
149 10YR 2 1 10OYR 4 12S y 5 2 s7 FM SAB BT 3 6 MID ists HC 
150 10YR 2 1 10YR 4 te2rcsiy. 5 2 M FM SAB BT ND a DEP eu HC 
151 10OYR 2 1 10YR 4 fee eeees: yi 5 2 ST FM GRAN BM 2 4 LOW cL HC 
152  10YR a 1 10YR 4 1 1OYR 4 2 Sih FM SAB BT 1 4 CR cL HC 
153. 10YR 3 2 10YR 5 2 tovR 4 2 MS FM SAB BT 30 5 CR L cL 
154 10YR 2 1 1OYR 4 2  Dasyv 5 2 st F SAB BT 2 4 MID L HC 
155 10YR =! 1 1OYR 4 2  10YR 4 2 ST FM SAB BT ND NO MID be HC 
URN SER s SI © wusoa wusse WP WL IP caco acos Ec PHA PHC CARB 
148 FSH ie) HS ne 84.8 HC Gt 21.0 46.0 25.0 728 ND ND 5.5 7.6 7.47 
149 ND 5.5 33.073 55.7 € ex 28.0 47.0 19.0 NO ND NO ND ND NO 
150 FSH ° 34.8 68.7 HC CH 23.0 53.0 30.0 12)0 68 ND 6.5 Piet 16.46 
151 ND 2 37.8 62.0 HC cL 21.0 46.0 25.0 2203 ND ND Coa | 1.8 a2 
152 NO 23 34.0 63.1 Hc er 22.0 46.0 24.0 13.6 ND ND 5.2 7.6 7.84 
153 DVG ND NO NO NO ND ND ND ND NO ND ND Der ND Tae 
154 ND =O) 23)..¢ 5750 HC CH 24.0 51.0 270 G ew ND ND 4.9 7:5 i dings 
155 ND 3.4 42.6 54.0 Sic cL ZA nO) 40.0 19.0 {id as NO ND 4.8 7.6 9.16 

UNIT FSH 

UoNo 8 

UTN 28 

T.NO 41 

TWP 25 

R 2 

OIR WwW 

MER 5 

TLEN 500 

INT 120 

NOBS 4 
URN SER CON STAT sG GS ORD PUM Pa lT Pals P2.7 P2IS (FRT AH. T AHET WE.F (8 OTH LIME 
192 ND LCON REC i) BL CHER LG Fc ND TIL FC M ND 14 ND ND az a6 
194 FSH NCON REC fo} BL CHER LG FC NO ND NO ND ND 13 NOD ND ie 30 
195 ND LCON REC 0 BL CHER is: FC ND NO NO ND ND 15 NO ie) 35 50 
196 SPY HCON NREC fo} BE “GHER TTL FC ND ND ND ND NO 14 NO NO 21 35 


193  10YR e 1 10YR 5 Bi woah. By, 6 2 M F SAB BM ND 2 TOE el c 
194 10YR 3 1  10YR 3 ZS 5 2 MS FM SAB BM ND 2 uP c c 
195  10YR 3 1 10YR 4 op rhe OY 4 2 MS FM SAB BM ND 6 cR c c 
186 10YR 3 1 10YR 2 3 OR 6 3 w F SAB BM 20 6 MID c en 
URN SER s SI cc) uUsoaAy Ussic we WL IP CACO AcO3 EC PHA PHC CARB 
193 NOD 1.8 Srey 61.0 HC cL ZamO 45.0 22810 12.6 1.09 ND 8.8 Bs 4.523 
194 FSH aC) Bias 62.6 HC cL 26.0 44.0 18.0 20.93 67 NOD 6a, TS TS 
195 ND .° Sen 61.8 Hc cL 26.0 44.0 16.0 tive 55 ND 6.7 THO 7.45 
196 SPY 14.4 Qua, 43.8 Sic cL 26.0 43.0 17.0 24.0 os) ND 6.5 2.5 5.468 
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UTN 30 
T.NO 46 1 80 


URN SER CON STAT sc GG ORD Pam Pete. me Pies P2.M 4 cag Pees LFHT (Np Sebi AHET RED Bio LIME 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND Biteyir. cr .c SLOP StL.P ATEX BTEX 


(Sts 1OYR 2 1 ND ND ND eeeaiy a 2 NO NO ND ND ND 2 ue L ND 
794 1OYR 2 1 TOYR 5 3 PERI 5 2 M 3 SAB BM ND 5 MID L See 
eS, 10OYR 2 1 10YR 3 2 2.SY 5 "3 M F SAB BM ND 6 MIO cL Ssice 
736 1OYR 2 1 1OYR 4 2 ey: 5 2 M MC PR BM ND 4 wiss cL ce 


URN SER s st c USDA USSC WP WL IP caco Aco3 Ee PHA PHC CARB 


URN AVAL AHUE ACHR BVAL BHUE BCHR CvaL CHUE CCHR BGRD BCLS BKNO BTYP (Sails SLOP SLi re ATEX BTEX 


206 10YR 2 1. 10YR 4 h aePe GN 5 2 sT F SAB BM ND 3 uP cL HC 
207 10YR 2 1 10YR 4 ) 225% a 2 ST F SAB BM NO 3 uP cL Hc 
208 10YR 2 1 1OYR a 1  1OYR 4 2 ST F SAB BT ND 3 MIO cL KC 
209 10YR 2 1  10YR 4 1 10YR 4 2 ST F SAB BM ND 3 LOW c HC 
210 10YR 2 1 10YR 4 hee e2RISIy, s 2 ST MC COL BNT ND 3 TOE iY HC 
URN SER s $1 c uspaA uSsSsc we WL IP caco aco3 Ec PHA PHC CARB 
206 FSH NO ND ND ND ND NO NO ND NO 14.63 ND hee ND 10.69 
207 FSH ° ZS ni 73.9 HC CH 73a} Ce) 55.0 28.0 m2 ND ND 6.2 7.6 8.60 
208 FSH ° OW oy i oe HC CH 30.0 Oi) 29050 9.4 ND ND 6.4 mG heey Ne 
209° FSH ° gia) 82.5 HC CH 29.0 59.0 30.0 11. 4 ND NO 5.8 7.6 i 2h) 
210 ND ° 15.2 84.8 HC CH 31.0 67.0 36.0 12.2 ND NO 6.0 Boks 6.92 


U.NO 1 

UTN 46 

T.NO 68 1 81 
TWP 24 

R 2 

DIR w 

MER S 

TLEN 480 

INT 120 

NOBS 4 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKNG SE Ae CES SLOP SGP ATEX BTEX 


2 1 vyoyvR 4 Se loyR 5 3 M M PR BMK ND 2 UPe smcie ismeL 
293 10YR 2 1 10YR a SeOIR: 5 3 Ww M PR BM 1 3 MID Le sTreL 
294 10YR 2 1 1OYR 4 3. 10YR 5 3 M M PR BM ND 4 Low L Sic 
295 10YR 2 i 1OYR 5 25) 10yR 5 3 w M PR BMK ND 4 TOE eeSer 
URN SER s SI c usDdDa ussc WP WL IP caco aco3 Ec PHD PHC CARB 
292 NOD 1° 53.6 46.4 Sie cL 231.0 39.0 160 Som heh He ND Tope Ted 5.88 
2 SSK ao 50.4 43.6 Sone ele 26.0 42.0 16.0 39.2 76 ND Dee Cha 5.34 
294 Lik As) 55.2 44.8 Sve ee 24.0 38.0 14.0 2255 6s ND 726 7.7. 5.99 
295 BPW She 55.6 Soe Zee Smce c 24.0 36.0 120 29.2 72 ND a8 i) 4.77 
UN CLK 
U.NO 1 
UTN 47 
TUNOMS 
TWP 25 
R 3 
DIR WwW 
MER 5 
TLEN 1320 
UN zo. 
NOBS 11 
URN SER CON STAT Sc GGe “ORDE PVEMe PULT. PaNSe PSEME Peet (Pen Sm LPH Aman SAMems AER Brant LIME 
296 BPW LCON REC R BL CHER LG FM NO ND ND NO ND pe ND ND ND ° 
297 ND LCON NREC (o BL CHER LG FM NO ND ND ND ND as ND ND 35 80 
298 BPW LCON REC R BL CHER LG FM ND NO ND ND ND 20 NOD ND ND ° 
299 ND LCON REC cA BL CHER LG FM ND ND ND ND NO 23 ND ND 2 ° 
200 ND MCON REC ) HR REGO LG FM NO ND ND ND ND 10 ND ND ND co) 
301 LLK NCON REC ) BL CHER Ls FM ND ND ND ND NO 18 ND ND 17 35 
302 BPW LCON REC R BL CHER LG FM ND ND ND ND ND 19 NO NOD ND ° 
303 LLK NCON REC 0 BL CHER LG FM NO NO ND ND ND 15 ND ND 20 35 
304 BPW LCON REC R BL CHER LG FM ND ND NO ND ND 12 ND ND ND ° 
3205 BPW LCON REC R BL CHER (Die) FM ND ND ND ND ND 14 ND ND 5 1 
306 ND MCON REC 0 HR REGO LG FM ND NO ND ND ND 9 ND ND ND ° 


296 1OYR 3 2 NO NO NO 1OYR 5 3 ND ND NOD NO ND dat CR sy yea) NO 
ihe 1OYR 2 1 1OYR 4 3 1OYR Ss 3 Ww M PR BM NO S| TOE L IS 
298 1OYR 3 1 ND ND ND 1OYR 6 3 ND ND ND ND ND 14 UP sit NOD 
299 1OYR =| 1 1OYR 5 2 10YR S 3 w M PR BMK ND & LOW sae Spline 
300 1OYR 4 2 ND ND ND 10YR 5 sf ND ND ND NOD ND S) uP Satis NO 
301 1OYR 3 1 1OYR a 3 1OYR 5 iS WM Mc PR BM NO 8 TOE SIL Seu 
302 1OYR 3 1 ND ND NO 10YR 6 3 ND NO ND ND ND 10 MID Sate ND 
303 1OYR 3 1 10YR q 3 1OYR 6 3 WM M PR BM ND 2 CR uo Ie SPge 
304 1OYR 4 2 ND ND ND 10YR 5 3 NO ND ND ND NO We? MID Satie ND 
305 10OYR = 1 1OYR 4 3 1OYR 5 3 Ww al PR BM NO sf MID STL Lp ies) 
306 10YR 4 2 ND ND ND 10YR 6 3 ND ND ND ND 1 Weil UP Sal ik ND 
URN SER Ss Si c usods USS:6 wP WL iP cAcO ACO3 (She PHA PHC CARE 
296 BPW Silber 58.6 So | sit SE a. 3c .0 By fe) 367 3 2d EHS NO po Te Te Balt 
2397 ND BAe nse Fae Sic cL PEAS 10) 33°70) 16.0 Meh S} 30 NO 1 / 7.6 &.48 
2398 BPW 0 56.8 aa sic ML 26.0 AIG) 13.0 33.65 4.23 ND 1.2 7.9 3 sa 
299 NO 4.2 46.4 48.8 Sas lel. ZENO aAO 18.0 255, 7, AG ND Te 78 6.54 
300 ND 4.4 $8.4 elat Si? Slice cL Za A® 34.0 Ube Pay Lo) VE Viet WEL. 19) ND eae Sine Se 3a 
301 i Wweh 3 73 47.4 Bos Sic CL 2 ° a0 0) 14.0 We) =f Byc/ ND po fe 4.69 
302 BPW BRS 53.4 [eh ape Sve ML Fades} (9s 43.0 14.6 a5. 8 &.00 NO ast Fae S560) 
303 LLK ° Vesey 1h Sia 9: Suc (5) 24.0 42.0 18.0 ZibiFe at 68 ND Tw ae 7.8 Ses 
304 BPW aes 46.5 44.2 Luis, [o! pci Xe) =$7f {hed 14.0 Pa] 3 99 ND cae a ink 4.65 
305 BPW 8 42.5 Bia Sune ale 26.0 44.0 18.0 28.4 1.139 ND The il 7.3 3.8 
306 ND Sy & Lt oes 42.3 Src CL 23.0 38.0 Seo @ Oke ry We) ND Neh BLO 5.71 
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UNIT LLK 

U.NO 1 

UTN 48 1 82 

TONDO) (2:7 

Twe 25 

R 3 

DIR W 

MER 5 

TLEN 720 

INT 120 

NOsS 6 
URN SER CON STAT SG GG ORD P1i.M AHET AE.T B.TH LIME 
310 ND LCON NREC GL BL CHER LG FM ND ND ND ND NO as ND ND 55 100 
311 LLK NCON REC [e) BL CHER LG FM ND ND ND ND ND 40 ND NO 50 90 
312 LLK NCON REC ° BL CHER Lc FM ND ND ND ND ND 18 ND NO 28 46 
za ND LCON REC ca L CHER LG FM ND ND ND NO ND 16 ND ND 15 ° 
314 BPW LCON REC R BL CHER LG FM NO ND ND ND ND 10 ND ND ND ° 
315 BPW LCON REC R BL CHER LG FM ND NOD ND ND NOD 10 -NO NO ND 10 
URN AVAL A@HUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR 6GRD BCLS BKND BTYP CF.C SLOP SL.P ATEX BTEX 
310 10YR 2 1 1OYR 5 4 1OYR 5 3 Ww M PR BM ND 4 TOE SIL SIC 
sid 10YR 2 1 10YR | SoZ yASwy. 5 2 mM MC PR BM 1 3 MID Ee sree 
212 WVOVR 2 1 1OYR 3) 3 MO¥R 5 2 M MC PR BM 3 6 uP cy  sTeu 
313° 10YR 3 2  10YR 4 2  10YR 5 a M MC PR BMK 1 & MID L SIL 
214° 10YR 2 1 ND ND ND 10YR 5 2 ND ND ND ND ND 8 uP L ND 
315 10YR 2 1 ND ND ND 10YR 5 3 NO ND ND ND ND a CR L ND 
URN SER s $i Cc usdDAaA ussc we WL IP caco Aco3 Ec PHO PHC CARB 
310 NO 477 65.5 2980 Sen cL 210) 23.0 8.0 15.9 .25 ND 6.7 Te 6.35 
Satie eK on 7 57.5 39.8 SitCL cL 20 o 38.0 Uh ce) 12.8 NO ND ND 7.6 ND 
siz. UK ND ND ND ND ML 24.0 7.0 13).0 ND esate) ND 710 S24 6.44 
24a NO .o 46.4 51.6 SiC ML 26.0 44.0 18.0 33.2 aio) ND 6.6 5.0 UES 
314 BPW a) 54.0 46.0 sic ML 25.0 36.0 WAS, OA 7 3.89 ND 7/0 (eal 5.46 
315 BPW ‘Siw 45.2 35.7 sic cL DE) 27.08 10.0 25.5 225 ND 6.8 8.1 6.04 

UNIT LLK 

U.NO 1 i 

UTN 49 

T.NO 34 

TWP 24 

R 3 

OIR W 

MER 5 

TLEN 1560 

INT 120 

NoBS 13 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTye Cr .c SLOP Skee ATEX BTEXx 
316 10YR 2 1  10YR 3 3. 10YR 5 3 w M PR BM NO 2 LOW SIL. SICL 
317 10YR 2 1 NO ND ND 10YR 5 2 NO NOD ND ND ND 3 UP STL NO 
318 10OYR 2 1 10YR 4 2 NESy 5 2 w M PR BM ND 3 TOE SIL SIL 
318 10YR 2 1 1OYR o iz Zt 5 Z Ww M PR BMK ND 2 UP Sr STE 
320 10YR 2 + 10YR 4 3, 2eBy. 5 2 w M PR BMK NO 2 MIO SIL SIL 
321 10YR 2 1 10YR 4 Dees. 5 2 w M PR BM NO 3 uP L  SICL 
322 1OYR 2 4 1OYR 4 2 2a Ss 2 w MC PR BMK NO =| uP L sre 
322 10YR 2 1 10YR 3 pe EN 5 2 M M PR BM ND 3 uP L sil 
324 10YR 2 1  10YR 3 3. 10YR 5 3 W M PR BM ND 3 UP tL ostTeL 
ie 10YR 4 1 1OYR Ci 3 2 EN, Ss Z Ww M PR BM NO 2 UP L Scr 
326 1OYR 2, 1 1OYR 3 3 Zaeay: Ss 2 Ww M PR BMK a =| UP ie STer 
32 1OYR 2 1 ND ND ND 2.5Y 5 2 ND ND No NC ND 1 DEP SICL ND 
eee 1OYR 2 1 1OYR 3 3 FANS 5 2 Ww M PR BM NOD 4 uP STEW Sine. 
SI ¢ USDA uSsc we we IP CACO aco3 Ec PHO PHC CARB 
5 = 4 cL ey 19.0 30.¢ TH 28.9 1.95 me SP 4 ie: Sara 
4 SEW aie 3e a Bi TASC cL 2anO 30.0 2.0 24.2 1.52 ND ge eae aes 
318 LLK ZO 48.3 a a cL Gu AA 3¢.0 2.0 27.0 1.44 NOD 412 Tha Reta 
218 BPW 11.8 47.8 40.5 sic (el Pil 19) 31.0 10.0 We) NO NO te Te Ss. 80 
320 NOD 12.0 Bi5es Bens Guisll CH 2.0 50.0 28.0 28.9 ALO ND 7.1 7.8 577 
321 LLA 11. 4 5951 29',5 Sreu (33 18.0 7H e Re} peste 21-3: 63 ND weet ees 5.98 
322 ND ied ie 50.0 AAS) SPC cL 22.90 = His Seto} ret hed 1.43 2.62 NO Sages z 3 Seat 
See Ati 5 aces 50.2 sic ML 26.0 44.0 18.0 25.8 .68 ND 7.2 fa 5.57 
324 LLK 10.4 64.6 Dancy  saull on 20.0 28.0 8.0 gcse 72 ND Pes BF 4.31 
325 LLK ° Set fies iy Garey cL 25.0 41.0 16.0 28.0 nae ND 5.5 a 6.62 
326 ND 18.5 43.2 38.4 SICL cL 23.0 41.0 18.0 37.3 2.53 Not 7 ee 5. 8a 
327 BPW 7.3 474 ABB “Sie CL 24.0 41.0 17.0 15.5 3.71 he ee es shar 
gas LLK Wino $4.3 fo ee] Set (i 19.0 re We fo 10.0 hah $4 NO sRicathal Te Las ihe) 
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UND TL TG 

u.NO 1 

UTN 61 

T.NO 31 

TWP O21 

R 2 

DIR Ww 

MER 5 

TLEN 420 

INT 60 

NOBS 7 
URN SER CON STAT SG Gis 
642 ND LCON REC D GL 
418 LTC NCON REC ) GL 
419 ND LCON REC D Gil 
420 LTC NCON REC ° Ge 
421 ND LCON REC D GL 
422 NO LCON REC D GL 
423 ND LCON REC D GL 
URN AVAL AHUE ACHR BVAL 8B 
417 10YR 2 1  10YR 
418 10YR 5 3. 10YR 
419 10YR 2 1 10YR 
420 10YR 4 2  10YR 
421 10YR 4 1 10YR 
22 10YR 3 2  10YR 
422  10YR 3 1 10YR 
URN SER Ss SI 
447 ND (225 2.4 a5. 
iscige  jUagle 14.6 41.9 43. 
419 ND 12.4.9 aed 46 
eye hile qOvae Ge Bae 
421 ND 22.6 Dal oe 36 
422 NOD fit se? 42.4 46. 
423 ND 22a ao.o0 =o} - 

UNTT LTC 

U.NO 1 

UTN 62 

T.NO 34 

TWP 21 

R 2 

DIR Ww 

MER S 

TLEN 420 

INT 60 

NOBS 7 
URN SER CON. STAT Sie GG 
424 DVG MCON NREC to) BL 
425 OVG MCON NREC ) BL 
426 OVG MCON NREC fo) BL 
427 PUP HCON NREC ) BL 
428 ND HCON NREC 0 BL 
429 ND HCON NREC ) BL 
430 DVG MCON NREC re) BL 
URN AVAL AHUE ACHR BVAL B 
424 10YR 2 1 10YR 
425 10YR 2 1 10YR 
426 10YR 2 1  10YR 
427 10YR 3 1 10YR 
428 10YR 3 1 10YR 
429 10YR 2 1 10YR 
430 10YR 2 1 10YR 
URN SER s SI 
4265 DVG 16.0 48.2 35 
425 DVG WG 47.5 36 
426 DVG Bt 55.4 ane 
427 PUP 21,5 44.6 33 
428 ND ND NOD 
425 ND ez 44.2 42 
430 DVG pela c ames 745} 


DEEDES PvlaMa Pabone Piles 
EUve Tree FL M 
EUS HHL [att M 
(Ue Sabet (i (aii M 
EUV Tee Fil M 
SO pale FL M 
LUY Terps FL M 
LUY TILE FL M 
HUE BCHR CVAL CHUE 
5 Sm 2S 4 
4 2) 25; 4 
4 Sia 27S. 5 
5 4 7a SAY 5 
4 Be pene y. 5 
4 2 10YR s 
4 Si Ovi 5 
c USDA usse WP 
2 Sie e£ 20.0 
5 sic cL 19.0 
ac) smc Ge 19,0 
6 sic Gil 18.0 
ev SASlE er 16.0 
° Soils Ge 18.0 
See Siucil cL 1izo 
CRON Pie Me Palen. Pans 
CHER TILL Fil M 
GHERe mall FL M 
CHER TILL FL M 
CHER cor FL ND 
CHER CoOL FL ND 
CHER COL FL ND 
CHER TILL FL ND 
HUE BCHR CVAL CHUE 
4 4 10YR 5 
4 3 2. SIV. 5 
4 Bm 2a Si 5 
ry a ND ND 
a 4 1OYR 4 
4 4 10YR 6 
4 4 10YR 5 
Go wsoA USssic we 
& «ST EiL [aie 18.0 
eS TGC cL 19.0 
5 SmG (elt 23810 
nite ci fofjt 19.0 
ND ND ND ND 
7 sic et 20,0 
9) -Saiek Sl 16.0 


Pi2am PZT, PiZS LFHT AH.T AHET (WS B.TH LIME 
ND ND ND 6 Ss 4 5 64 78 
ND ND NO 7 eS NO 15 64 82 
ND NO NO & 4 5 6 63 80 
ND ND ND 7 ND 2 6 S6é 6s 
ND ND ND & ND 10 3 Tis 92 
NO ND NO $ 2 & 6 74 30 
NO ND ND 7 2 s s) 88 84 
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¥8 MS FM SAB BT 10 10 TOE Sel c 
2 Si FM SAB BT 1° 3 TOE L c 
2 MS _FM SAB BT 10 14 LOW Se cL 
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Ja). 0 15.0 14.3 NOD -4 4.3 rel hd Gian oi7, 
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ND ND ND 5 14 5 ND ss 74 
ND ND ND 1 20 NO ND 20 2 
NO ND ND ND 30 ND ND 25 65 
Te Fab M 2 34 NO ND 100 ND 
apg ie FL NO 4 20 NOD ND 6s ea 
Te fait ND 3 35 ND ND 4s 80 
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Hel Oe) ipts) 542) 24.0 Wa Sal 4 Figs t Gi NO 
35). 0 16,0 ws ss 6 3) Wie 4.40 
ND ND ND ND NO So ND (eearh 
35.0 Wi Ke) Sere ND 4 $6 Wire Syn Ei} 
chat to) Wii =sle) 10.2 NO 4 Anes. Wt} 7 7 
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UNIT LTC 
U.NO 1 


UTN 63 1 84 

T.NO 46 

TWP 22 

R 3 

DIR w 

MER 5 

TLEN 300 

INT 60 

Noss 5 
URN SER CON STAT sc GG ORO P1.M Pediteete Pts P2.M Ress Ii 7473-3 LFRT AH.T AHET aE.T 8.TH LIME 
431 LTC NCON REC ie) GL LUV Tek Fil M NO ND ND 5 NO ND 13 57 70 
432 ND MCON NREC Q GL LUV qe A L M RES MS ND 6 NO a a 55 NO 
433 LTC NCON REC ie) GL LUV UL SIE BE M ND NO ND 8 NOD 1 aa 51 63 
435 ND MCON NREC ° GL LUV UE Tels Fels M RES MS NO 5 NO ND 12 so Rede 
436 NO HCON NREC ie) EB BRUN COL MS ND RES MS ND ites ND ND 3 60 120 
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432 1OYR 5 4 1OYR 4 3 AN 6 4 MS F sas BT ND 15 up SIL CL 
433 10YR 5 3 1OYR 4 3 2.5Y 5S 4 MS FM SAB BT 5 5 MIO SIL cL 
435 7SYR = 4 1OYR 4 3 £3 = NY 5 3 bl F SAB BY NO 14 MID L L 
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433 ae 16.8 45.2 38.0 SICL CL 21.0 35.0 14.0 & ND re 4.8 7.4 1.68 
435 ND Ee ae Ses ralis.c$ L sc ZitsO) 33,0 6.0 ial c97 NO 6 4.5 El 1s SS 
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44s NO 201 43 
446 ND 30.8 38 
447 NO 3027 36 
448 ND Sat 2 Site 
4493 PXGats ie hee} §3 
450 ND 20.4 42 
4s1 PUP ae fen) ag 
452 OvG Sit sé. 

UNIT MOAD 

U.NO 1 

UTN 3 

TONG 4 

TWP 21 

R 28 

OIR Ww 

MER 4 

TLEN 840 

INT 120 

NOBS 7 
URN SER CON STAT 
507 ADY NCON REC 
508 RKV LCON REC 
so3s RKV LCON REC 
510 MOP NCON REC 
Stet ADY NCON REC 
Siti2 MDOP NCON REC 
513 ADY NCON REC 
URN AVAL AHUE ACHR 
SO7 10YR 3 1 
$08 10YR 2 1 
509 1OYR 2 1 
510 10YR 2 1 
$11 1OYR 2 1 
ia fie 10YR 2 1 
Sis 10YR 3 2 
URN SER Si 
SO7 ADY 12.8 a4 
5068 RKV 19.8 4s 
509 RRV 20.8 42 
$10 MDP 26.9 42 
Sit ADY Sire 34 
S12 MOP 26.4 4 
$13 ADY 2515 ul 36 


oov0oo00v00c0ons 


BVAL 


1OYR 
1OYR 
1OYR 
1OYR 
1OYR 
1OYR 
1OYR 
10YR 
1OYR 
10YR 


BHUE 


. 


PPP RHE SLLAD 


Pe 


BCH 


USDA 


USDA 


R 


WP PRP SHS HHL 


PM. t Pages P2.M P'2). Ti Pizens) LFH 
[jt M ND ND NOD 
MS ND Te [att ND 
FL M ND NO ND 
FL M ND NO ND 
BE M NO ND ND 
cs ND ND ND NO 
Bi M ND ND ND 
Ja’ M ND ND ND 
FL ND THE ss ™ 
Fil M ND NO ND 
CVAL CHUE CCHR BGRD BCLS BKND 
rh ANY = 2 WM I SAB 
10OYR Ss a StL NO MASS 
1OYR 5 4 SL NO MASS 
1OYR 5 2 Ww Lz SAB 
1OYR 5 2 WM I Sas 
1OYR = 2 w M PR 
1OYR = 2 Ww F SAB 
1OYR 5 73 wm F SAB 
ND NOD ND SL ND MASS 
1OYR 5 2 SL ND MASS 
ussc Wwe WL Bi Cac 
cL. Zig.) 34.0 13.0 YE 6 
NO ND NO ND N 
cL CxS} Ae) 377.0 14.0 28 
CL Pa! Bae) 34.0 lites aan O) PRA 
cL WEY fo) 28.0 10.0 23. 
sc NP NL ND ae | 
CL 23.0 33.0 10.0 2 
ML 25-90 37.0 12.0 AMES 
cL EL ae =a 62) hed Xe) 6 
CL 231.0 36.0 13:0 26 
Pa Th Pages P2.M Pao Pe2ens LFH 
FM L ND NO ND N 
FM ND moe Bile L N 
FM NO TVEL Lal® L N 
MS ND ND ND NG N 
late L ND ND ND N 
MS NO NO ND NO N 
FM t NO ND NO N 
CVAL CHUE CCHR BGRD BCLS BKND 
10YR 5 3 Ww mM PR 
10YR Ss 3 WM M PR 
10YR Ss 3 Ww M PR 
1OYR 6 3 Ww M PR 
1O0YR i} 2 WM M PR 
1OYR 5 3 Ww M PR 
1OYR 6 = SL ND MASS 
USSC WP WL Le CAC 
ML 27) 43.0 16.0 30 
CL 20.0 32.0 Vi2i0: 24 
cL 20.0 28.0 &.0 23 
cl WER tee 26) 10 Te 25 
cL 16.0 34.0 16.90 14 
Cu 1:39 20 25.0 6.0 21 
[eit WEN aLS =F ge) HX) 12 


T 


hos 


AH.T AHET AE B.TH LIME 
ND 6 13 31 so 
7 5 ND 61 é3 
é 3 ND 16 27 
2 s 5 36 as 
2 6 6 28 43 
2s NO NO 20 65 
18 ND NO 32 50 
3 s s 16 30 
ao ND NO 70° 110 
36 ND ND 42 &O0 
EB Tevire Crec SLOP Sir ATEX BTEX 
BT 15 17 UP SIL CL 
BM 1s 33 UP L St 
BM 10 25 MIO L L 
BT 10 35 MID L cL 
BT 10 20 UP L cr 
BM ND 25 UP L St 
BM 10 iS MID L ey 
BT 10 i433 MIO L cL 
BM 10 1s LOw L L 
BM s 13 Low L L 
Aco3 Ec PHA PHC CARB 
NO -& ns Tee! ies 
ND NO 6.0 NO a! Gi 
ND 14 Cia eS 13.65 
NO 4 6.3 US 10.01 
ND 4 So ee 6.14 
ND 5 eat.’ 7.3 $3.28 
ND S 5.6 TiS 8.38 
NO 4 5.9 Aes: Distie 
No 4 6.3 eens &.3S 
ND 4 6.0 7.6 7.43 
AH.T AHET ae. T Boole LIME 
12 ND NO 11 2 
16 NC NO 34 50 
16 NO ND 22 38 
21 ND ND ac 65 
V5 NO ND us 30 
26 ND NO 39 65 
13 NO NO 10 23 
BTYP Cr ac SLOP Sil wr ATEX BTEX 
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GL LUV ‘Liat eh al me 
GL LUV tc FC 
Gu LUV PLES} E [al 
BHUE BCHR CVAL 
5 3 £3 ALAN 
S 3 CA ith 
4 é 2 SN. 
4 3 1OYR 
4 3 1OYR 
4 4 SN) 
3 2 eats 
4 3 Ae LIN 
c USDA ussc 
a2.6 sic cL 
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41.0 sic CL 
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74.0 HC CH 
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3 1 Say 
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o 10 1° 22 4s 
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4 2 UP L c 
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5 3 CR L HC 
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Q We MID i HC 
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ND ND §.0 Tare 3.40 
ND NO Gi Tak 2.393 
NO ND 4.93 7.4 oh NS 
Ty AHET FW 5p Bue LIME 
NO ND ilad 63 80 
NO ND 14 NO NO 
NC 20 ND aa 6a 
Ss 10 15 66 100 
ND ND 20 60 80 
Rec SLOP ER CR ATEX BTEX 
15 25 LOW SIL cL. 
5) 1° MID SIL c 
3 =} TOE L c 
ND 10 MIO L cr 
10 190 MID SIL CL 
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ND ND 4.6 §.8 88 
ND NO §.0 5.8 Aino 
NO ND oi’ Tei 5.52 
ND ND Sites! idence G5 Sey 
ND ND NO ND ND 


ae 
- OG ae & 
4 
4 
ad Lod 
oe > 
’ = 
opm (edie 
ae 7 
e orm 
“4 
wy 
© ld 
““ 
o% ey 
e é: au 
ee i: 
ae oa6 af 
te © ® e 
se, 8 
fhe o.@ 4 
e< .¢ @ 
ae | ® 
‘io? >.? q 
hi @ q J 
1° © 
@ 
e 
Pp 
® %¢ 
- +o 
@ SF 
io*a a? ° 


a 
a, a 
ha ‘ 
Yd 
nw > 
z ~~ > 
a bes vq 
= ye - 
‘: pa 
wee, Se tae a i 
. “4 1s. as a ir oe 
4 ' 7 
ae eee 
ay a “« = a 4 + 
e ee 90 | © 
7 ® be ow Ve ~~ | 
a! . se 406 -* 7° 
a 2 ry 7 
ie ease whe ® ; ape > ne . —T ae 
ay 4» ar) > bi e447. ‘ it 
pe as , > £1 aes 
ya av oy « @ by a 
rh be ‘es a oi 
be on ee = ‘ws oN 
“” a “4 us oy ' 
“an re . > » 3° 
: 
ei s wey fe al a 4425 Dee SF 
° “a @ o ™ , 
s oa a6 ge ees o@ : 
o~ “we ? o® 
nd ha ” i ee ies r¢ 
a@ an gure Li ® © 


Tego aap 
ae Pe 


* 


UNIT RSN 
u.NO 1 
UTN 15 
Te NOS S: 
TWP 22 
R 3 
DIR w 
MER 5 
TEN! 720 
INT 12¢6 
NOBS 6 
URN SER 
98 ELs 
99 ELB 
100 NO 
101 ND 
102 ELB 
103 NO 
URN AVAL 
98 1OYR 
38 10YR 
100 1OYR 
101 10YR 
102 1OYR 
103 1OYR 
URN SER 
38 ELB 
93 ELB 
100 ND 
101 ND 
102 ELB 
103 ND 
UNIT RSN 
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13 NO 
133 POT 
134 ND 
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136 NO 
isi ND 
138 ND 
139 ND 
140 PUP 
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134 1OYR 
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136 1OYR 
AS 7; 10YR 
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U.NO 1 
UTN 6 
T.NO 34 1 89 
TWP 21 
R 4 
DIR Ww 
MER 5 
TLEN 720 
TN M20 
NOBS 6 
URN SER CON STAT S&S SG ORD PP TAM Py PWS PSM TAT MP2s GCEHT SANT TAHET “WEST "Soe LIME 
28 ND LCON NREC fe) Gk SOBiy AEE FL c RES FL ND 5 ND 2 Cr 63 BO 
29 ND LCON . NREC fC) Gk MGV Fa FL c RES FL NO 4 ND ND 15 ND ND 
30 NO MCON WNREC 0 Gl LY RES FL ND ND ND NO 5 ND ND 7 33 50 
31  RSN MCON NREC i) Gh) SaUUVe SRIe FL c RES FL ND 3 ND ND 20 NO NOD 
32 ND HCON NREC fo} MB BRUN COL FL NO TILL FL c 5 NO 4s ND ao és 
33. RSN LCON NREC io} Coy Seri FC c ND ND ND 4 ND 3 20 Sor, 60 


URN AVAL AHUE OCHR BYVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP Cec SLOP st Pp ATEX BTEX 


28 10YR 6 3. 10YR 5 3 ND NO ND WM F SAB BT 15 25 MID SL SICL 
23  10YR 6 3. 10YR s 3 ND ND ND wm F SAB BT 2 35 cR Sm cL 
30 10YR 6 3 10YR 5 3. 10YR 5 2 wM F SAB BT Z 35 CR SIL SICL 
31  10YR 6 3 10YR 5 2  10YR s 2 M MC SAB BT ND 25 uP Se cL 
S2eEHOvR 3 1 1OYR 4 2 ND ND ND wM M GRAN BM 3 28 MID CL eu 
33. 10YR 4 1 10YR 4 2) G2nisy 4 2 ST M SAB BT 3 15 Low cL c 
URN SER s SI ¢ USDA ussc we We IP cAco Aco3 EC PHA PHC CARB 
26 NO ND ND ND ND ND NO ND ND ND ND ND 4.3 5.3 229 
23 ND ND ND ND ND ND ND ND ND ND ND NC 5.1 ND .36 
30 ND 15.5 48.7 date Sue cL Teo 27.0 10.0 5 ND ND 5.0 6.6 96 
31 RSN ° 24.6 75.4 HC cH 32.0 68.0 36.0 ° ND ND 5.2 5.2 1.09 
32 ND A 7 41.4 ais (el cL 22.0 31.0 3.0 i ND ND 5.1 5.2 5.31 
33° RSN 9 SSea7 60.5 HC cL 230 49.0 26.0 1 ND NOD 5.3 6.5 2.28 

UNIT SPR 

U.NO 1 

UTN 7 

T.NO 67 

TWP O21 

R 4 

DIR W 

MER 5S 

TLEN 600 

INT 120 

NOBS 5 

URN SER CON STAT SG Go ORD PAM Pty (Pils) QP2AM WPeZePens SKRH i Hel SANE eA eG Bert LIME 

34 ELB NCON NREC ) GL LUV LG FC ND TILL FL C a ND 9 3 35 100 
35 ND MCON NREC oO GL LUV COL FL ND ND ND ND 3 ND ND 18 $2 7° 
36 ND MCON NREC E EB BRUN COL FL ND ND ND NO 3 ND ND V1 20 ND 
37 ND HCON REC o R REGO COL FL ND NO NO NO 3 ND ND i) ND ND 
38 ND HCON REC 0 R REGO COL FL ND NO ND ND 2 ND ND 10 ND NO 


34 10YR 3 2  10YR 3 i 4.6% 4 2 st FM SAB BT ND 20 LOW cL HC 
35  10YR 3 2 10YR 3 2 Hove 3 2 MS F SAB BT 3 40 MID L cx 
36 10YR 7 1  10YR 3 2a OR 3 2 w F SAB BM 30 a5 MID SL cr 
37  7S5YR 5 S ND ND NO 10YR 6 2 ND ND ND NOD 70 25 CR SL ND 
38 10YR 5 3 NO NC ND 10YR 5 2 ND ND ND ND 50 20 Low SL ND 
URN SER s sI Cc usoA uSssc we WL IP caco aco3 EC PHA PHC CARB 
34 ELB ° 25.2 74.8 HC CH 27O. 61.0 34.0 Tate) NO ND Sit B23 6.04 
35 ND ie 4 Sine 36 7a Scie [ait 20.0 32.0 12.0 2.0 ND ND 5.1 6.8 6.04 
36 ND Ke. 57.é 32)..0 c ex 19.0 26.0 7,10 ° ND ND 4.9 4.6 Ts he 
27 ND 26.6 50.5 PIG SIL cL 18.0 230 5.0 ° NO ND (Yai) 4.8 eras 
z8 NO 24.9 48.4 26.6 SIL cL 18.0 24.0 &.0 ° ND ND 4.5 4.7 a9 
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UTN 19 190 
T.NO 3 

Twe 22 ; 

R 2 

DIR Ww 

MER 5S 

TLEN 480 

INT 120 

NOBS 4 


io} Ge SUN meee FL c ND ND ND 7 ND 4 € 23 NO 
129 SPR NCON REC io) Sh Sev Prine FL € ND ND ND af ND 5 3 24 ND 
130 ND LCON REC E EB BRUN TILL FL c NO ND ND 6 NO 3 ND 30 ND 
131 ND LCON NREC ic} GL EU rerhie FM c ND ND ND 3 ND a 5 26 ND 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP Cre SLOP Sil ATEX BTEX 


128 1OYR 4 =} 1OYR 4 4 10YR 4 a Ww F SAB BT 1° 6 UP SIL c 
129 1OYR 3 Ss 1O0YR 4 a 10YR =) 4 Wwe FM SAB BT 1¢ 10 MID STE CL 
130 1OYR 4 a 1OYR 4 4 JOYR 5 4 WM F SAB BM 15 20 CR L cL 
131 1OYR 4 4 1OYR 4 3 1OYR s 6 w FM SAB BT 1 25 CR SL SCL 
URN SER s $7 c USDA uUsSSsc WP WL IP caco aco3 Ec PHA PHC CARB 
128 SPR 2 oa 36.5 35.0 cL CL 19.0 eile) 12} i Ui ote) ° ND NB 4.6 s.4 1.38 
2S) SPR ees eile 4 34.6 cr cL 19.0 Zt: 8.0 6 NO ND cect 5.3 3.44 
130 NO 38.4 Sigel 24.5 L SE Zune, 32.0 ih aXe) 6 ND NO Chee tf ec! ene) 
131 NO 7524 E) PSD 50.2 c cL 18.0 26.0 10.0 6 NO ND 5.0 6.6 2.00 

UNIT SPR 

U.NO 1 

UTN ne 

T.NO 24 

TWP 22 

R 4 

DIR w 

MER 5 

TLEN 360 

IS Nit 120 

NOBS é 


URN AVAL AHUE ATHR BVAL BHUE BCHR CVaAL CHUE CCHR BGRD BCLS BKNDO BrYP Cr .c SLOP SP. ATEX BIEX 


156 10YR 2 1 10YR 4 2 Ee Ss Zi st FM GRAN BM 2 2 TOE c HC 
157  10YR a 3 10YR 5 3. 10YR 5 3 Sy F SAB BT 15 ND MID L cL 
158 10YR 5 4 10YR 4 4  10YR 4 3 ST FM SAB BT 20 40 uP L CL 
159  10YR 5 4 10YR 4 4 10YR 4 2 WM F SAB BT 30 5 CR L ee 
160 75YR 5 4 10YR 5 4 ND ND NO MS FM SAB BT 15 10 CR L iste 
161  10YR 6 4 10YR a 3) ove 5 2 ST FM SOB BT 20 25 uP SIL He 
162 75YR 5 4 10YR 4 3 ND ND ND ST FM SAB BT 25 16 MID Me cL 
163  75YR 4 4 10YR 4 Be toOn.R 4 2 Str FM SAB BT 15 16 TOE SL cil 
URN SER s SI c¢ uSDA ussc we WL IP caco Aco3 Ec PHA PHC CARB 
156 ND ae) Bana 68.9 HC CH 26.0 61.0 35.0 2.4 ND ND port Sh ts 4.08 
157 SPR Dee 25.5 42.4 c ce 19.0 35.0 16.0 a2 NO ND 5.0 5.8 1.35 
158 SPR 2503 Bind AE 3 et cu 18.0 340 eo ° NO ND Bus 6.4 93 
159 SPR ND ND ND ND ND ND ND ND ND ND ND S.E ND 2.50 
160 SPR la 37.0 a5 4 le cL 22.0 AG) 19.0 1 ND ND 5.0 6.0 1.44 
161 SPR 2252 aoe 35.7 (eit leh 24.6 34.0 173! ..0 6.9 0 ND 5.6 aa ad 
162 SPR NO ND ND NO ND ND ND ND NO ND ND Sai ND 99 
163. SPR 2a 386 40 1 ie L DE} Mes 45.0 PY (0) 2.5 ND ND ee Te 92 
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UNIT SPY 

U.NO 1 

UTN 24 

T.NO 43 

TWP 26 

R 3 

OIR w 

MER Ss 

TLEN 480 

INT 120 

NO8S 4 
URN SER CON STAT sc c ORD P1.M Par 
165 SPY NCON REC io] BL CHER TG FL 
166 SPY NCON REC 0 BL CHER Tne 28 
167 SPY NCON REC te) BL CHER TRE ia 
168 SPY NCON REC ie} BL CHER MEL wath 
URN AVAL DHUE ACHR BYVAL BHUE BCHR CVAL 
165 1OYR 3 1 1OYR 3 3 ott 
166 1OYR 3 J 1OYR a 2 1OYR 
167 1OYR 2 1 1OYR 3 3 1OYR 
168 1OYR 3 2 1OYR 4 4 1OYR 
URN SER s sI Cc USDA USSC 
165 SPY 3.19 395.0 Sil) at Cc. cL 
166 SPY 5.0 $3.4 rN Me ear c. cL 
167 SPY rates 42.7 tse] Cc. CL 
168 SPY ND NO ND ND ND 

ONT SPY 

U.NO 1 

UTN 2s 

Te OS 

Twe 25 

R z 

DIR Ww 

MER 5 

am 9 ere ae) 

INT 120 

NOBS 6 
URN SER CON STAT SG GG ORD P1.M Plies 
169 ND MCON NREC ie) BL CHER FG MS 
170 NO LCON REC R BL CHER THEE Lai§ 
age NO HCON NREC GL BL CHER CoOL Ee 
Al dies ND HCON NREC GL BL CHER CoOL Laas 
173 sPY NCON REC ie} SES CHER Tee Gah} 
174 SPY NCON REC me} BE CHER TILL Ee 
URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL 
163 1OYR 3 2 1OYR s 3 10YR 
170 1OYR 3 2 NO ND ND 1OYR 
vet 10YR 3 1 1OYR 4 2 10YR 
ieee 10YR 3 fd 1OYR 5 3 1OYR 
173 1OYR 3 2 10YR 4 2 1OYR 
174 1OYR 3 7) 10OYR 4 3 1OYR 
URN SER s Si c USDA uSsSsCc 
169 NO Ostia, tenes eSB wh L [at's 
170 ND S155 EACE 4) 14.5 L cL 
V74d ND 28.6 36.6 34.7 cL cL 
172 ND S73. 48.0 a6.) sic cL 
173 SPY et eit 3 439.6 38.3 sIce cL 
174 SPY, 1S 2 255: Ctr’ sic CL 


Paes P2.M Pt Pitts: 
M ND ND ND 
M NO ND ND 
M ND ND ND 
M ND ND ND 
CHUE CCHR BGRD BCLS 
5 2 MS M 
5 3 WM mM 
4 io WM bal 
Ss 4 WM M 
we WL rp 
Z22O 4s.¢ Zane 
ZO 45.06 18.0 
24.0 43.0 ey ee) 
ND ND ND 
Peas Piz aie Pil Fi2as 
ND aie at FL M 
M ND NO NO 
ND THEE EE M 
NOD TYVEL EL M 
M ND ND NO 
M ND NO NO 
CHUE CCHR BGRD BCLS 
5 4 w c 
4 3 ND NO 
s 2 St NO 
4 2 SL ND 
Ss 3 Ww MC 
6 3 w mc 
we WL ti 
23.0 30.0 TAs: 
42.0 46.0 4.0 
ibd te} 30.0 13.0 
23.0 41.0 18.0 
2950 42.0 130 
20.0 36.0 16.0 
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LFHT BH.T QHET AE.T Ee nH LIME 
ND 2s WD NO 20 4s 
ND 10 NO ND 6 16 
ND hei NOD ND 31 ag 
ND 14 NO ND 37 4s 
BKND Biteyae CF. € SLOP Healy ATEX BEX 
SAB Bi4 10 6 MIO L cL 
PR BM 15 S MID L cL 
PR BM 20 3 UP L cL 
PR BM 25 uf MID L cL 
caco aco3 Ec PHA PHC CARB 
20.1 NO .§ Crt 7.6 6.84 
18.6 1.38 4 6.8 aan: Sie rats 
TiO) ND a 5.6 TS v.05 
ND ND NO Sey, ND 6.33 
LFHT AH.T AHET oE.T Baa LIME 
NO 12 ND ND 20 32 
ND 11 ND NO ND ° 
ND 17 NO NO 38 55 
NO so ND ND 35 gs 
NOD 10 ND ND 23 33 
ND Wes ND ND 30 30 
BKND BT YP CRG SLOP Ed ATEX BEX 
PR BM 1 ike CR L St 
NO ND 30 2 CR iL ND 
MASS BC 20 1 DEP CL SsTer 
MASS BC 10 1 DEP L SICL 
PR BM 30 16 uP L 1 
PR BM 30 25 MID L c 
CACO ACOZ Ec PHA PHC CARB 
Hts a) ND 7 6.0 ehak:§ tea Suv 
2ie© ie S'2 8 6.6 Tl Ge Sco 
lisa S: 59 4 Gs: 76 4.48 
5. 7. NOD 6 6.4 Wars 7.94 
18.6 ND 6 6.90 Tare TONS 7: 
20.8 ND Ve! Gimat iS S209 
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UNIT SPY 

uU.NO 1 

UTN 26 

TING? 367 

TWP 2s 

R = 

OIR Ww 

MER s 

TLEN 600 

INT 120 

NOBS 5 
URN SER CON STAT SG Gs ORD PM 
ahetS SPY NCON REC io] BL CHER WI 
176 SPY NCON REC ie) BL CHER Tek 
TNT: ND LCON REC R BL CHER TI 
178 SPY NCON Rec ie} BL CHER Tat 
Voi8) SPY NCON REC o RLS CHER ais 
URN AVAL AHUE ACHR BVAL BHUE BCH 
175 1OYR 3 1 1OYR 3 
176 10YR 3 1 10YR 5 
iT NOR 3 1 1OYR a 
178 10YR 3 1  10YR 5 
178 10YR | 1 10YR 4 
URN SER s SI c¢ usDdDAa 
175 SPY 16.4 44.7 ao.9 sic 
176 SPY 19.4 46.1 34.5 SICL 
ubszane! ND Po 46.4 4s .1 Side 
178 SPY 18.6 43.93 Sais SIce 
179 sry ile) 40.1 3S). 14 CL 

UNIT SiPY 

uU.NO 1} 

UTN aut 

T.NO 33 

TWP eA) 

R "4 

OIR Ww 

MER 5 

TLEN 1080 

INT 120 

NOBS 9 
URN SER CON SHAT sc GG ORD PY 
180 SPY NCON REC ie} BL CHER TI 
181 SPY NCON Rec le} Be CHER nt | 
182 SPY NCON REC 0 BL CHER Te 
183 SPY NCON REC ie} Bie Giri ae 
184 ND MCON NREC 12} GL LUV wi 
1858 sPY NCON REC ie} BL CHER a 
186 SPY NCON REC 0 BL CHER Tl 
187 ND HCON REC ie} HG) GILES, Ag 
188 ND LCON NREC te} MB BRUN ue 
URN AVAL AHUE ACHR BYVAL BHUE BCH 
180 1OYR 3 1 1OYR 3 
181 1OYR 2 1 1OYR Bs 
182 10YR 3 1 1OYR 4 
183 1O0YR a} 1 10YR 3 
184 10YR 4 1 10YR 4 
1858 1OYR 3 1 10YR 5 
186 1OYR ve 1 1OYR 4 
ped 1OYR 2 1 1OYR 4 
188 1OYR 4j i 1OYR 5 
URN SER Ss SI c USDA 
180 Sry ra! cet: ff ot} 40.7 cL 
181 SFY 24.0 34.3 Boe, 7 C.. 
182 SPY NO ND NO NCD 
1&3 S' Ply; PY ATG Bue o Sn & cL 
184 ND NO No NOD NO 
TsSe SPN, &.0 Sigh 39.7 SCL 
186 SPY 26.5 ! 6 ELE Ste) cL 
187 ND Aloe 34.¢ 45 4 c 
188 NO strane 40.1 gy 74 L 
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AHET AE.T 8B.TH LIME 
ND NO 1s 30 
ND ND 16 34 
ND ND 5 is 
NO ND 39 50 
ND ND 20 33 
Foch SiGe! MSIL Ps | ATEX! © (BS TEX 
20 s TOE L L 
5 3 CR L L 
30 4 CR fe ND 
25 4 MID t L 
25 10 MID L (h 
Ec PHA PHC CARB 
NO 6s 7: 7.0 2.30 
aa) 5.59) 78 6.53 
1.0 TA 727. 7.86 
ae 6.9 756 10.08 
bed 7.0 Thats Geet 
AHET AE.T BiuOTH LIME 
ND ND 7 16 
ND ND 37, 52 
ND NO 47 64 
ND ND 25 35 
5 20 ND NO 
NOD ND 35 50 
ND ND 20 30 
NO ND 37 55 
ND NO 9 15 
F.C SOP St cP ATEX STEX 
30 12 CR L it 
2 10 MID L [t 
98 20 Low L Gil 
30 16 uP L i 
15 2 TOE L c 
10 1 TOE L eu 
25 7 LOW re L 
20 3 Low L c 
25 28 CR iL fe 
EC PHA PHC CARE 
8 GF] as dice 
7 Girel eae) 16.39 
ND 5.3 ND 6.07 
§ Ss ma ese 
ND 4.s ND ian ie 
6 Shut Tes 6.43 
ND BL Stes 12.04 
6 6 t Tae iat ee 
“ Car) nS aad 


M Para T Lb Bess P2.M Faneuil 63 LFHT AH.T 
LL Jail M ND ND ND ND 1s 
LL FM a) NO ND ND ND 16 
ek FL M NO ND ND a 15 
LL FL M ND ND ND NO ite 
L FL M NO ND ND NO 13 
R CVAL CHUE CCHR BGRDO BCLS BKND BTYP c 
3 1O0YR s 4 WM M PR BM 
= 1OYR 5 ae WM M PR 8M 
2 1OYR S 2 Ww bal PR BMK 
3 CAD ie 6 2 M Liles PR BM 
3 1OYR 5 3 ™ MC PR BM 

ussc WP WL TP caco aco3 
cL 22.0 ees eae) 15.0 Sire 65 
ce Zis0) Saree UL ithake 32.6 46 
cL 25.0 42.0 lig a.0) 20.8 ND 
cre 23.0 38.0 Sato be ae 68 
CL 17.0 23.0 20 Wad Ke) 80 

-M Pin Ley) sed P2.M is i | P27 Ss LFHT AH.T 
LL (>y' M NO NO ND 2 3 
LL Pe M ND ND NO ND is 
LL Fate mM ND NO ND NO 17 
Sie FL M ND ND ND ND 10 
Oe fait, M ND NO ND ND 10 
Hof (ail M ND NO ND ND 1S 
LL tau M ND ND NO ND 16 
LL (2)% M ND ND ND ND 18 
Le ualits M ND NO ND NO 4a 
R CVAL CHUE CCHR BGRD BCLS BKND LP ho c 
3 10OYR 5 3 Ww mc PR BM 
2 1OYR S 3 M MC PR BM 
2 1OYR 5 3 M mc PR BM 
3 1OYR 4 2! M MC PR BM 
1 od Sy) 5 7s ST FM PR BT 
3 Zr ot 6 4 M MC PR BM 
2 10YR 5 3 M mc PR BM 
1 70 NN Ss 2 MS Is SAB eTG 
4 1OYR 5 3 Ww c PR BM 

UuSSC WP WL IP CACO Aco3 
cL 2ek,.0 AMhO) le sate} PIE} se) ND 
[rs 24.0 40.0 16.0 hth es NO 
ND NO ND ND NO NOD 
cL 3:4), 0 49.0 Ni=y =e) yo] ND 
No ND NC NO NO NO 
Civ Za. .0 =e sXe) WY aos Horn 2 NO 
[en PA Ae) 41.0 Sino) 20 4 NO 
CL 18.0 36.0 18.0 s3 NO 
CL 25.0 36.0 (hal ate} Zone NO 
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gr 
a4 


AVAL 


GRD 8 


CLS 


mc 
Mc 


An.T 


CON STAT 
NCON REC 
NCON REC 
LCON NREC 
NCON REC 

AHUE ACHR 
3 1 
2 1 
2 1 
2 1 
s 
Sat 56 
18.0 ag 
13.6 53 
13.4 43 

CON STAT 
LCON REC 
LCON REC 
LCON REC 
MCON REC 
LCON REC 
MCON REC 
MCON NREC 
LCON NREC 

AHUE ACHR 

3 2 
2 2 
z 1 
3 1) 
2 1 
3 1 
} 1 
2 1 
s 
19.6 aa 
32.16 36 
2t..2 39 
(S),.2 a) 
g..3 a) 
Ue amr) 3 
ar. 27 
es a 26 


IWWN OO 


ovo 


CCHR 


PaaM (Pt oT 
Tene Re 
Terie ale 
COL Ey 
peut Fe 
BCHR CVAL 
3 1OYR 
3 1OVYR 
4 roy 
3 1OYR 
USDA uSssc 
SICL cL 
SICL GE 
SIctu Cr 
sic igs 
Paton Patent 
FLU FL 
FLU init 
FLU Fil 
FLU FL 
FLU FM 
FLU imal 
FLU Fess 
FLU leant’ 
BCHR CVAL 
ND 1OYR 
NO 1OYR 
3 1OYR 
ND 1OYR 
ND 10YR 
2 10YR 
ND 1OYR 
2 1OYR 
USDA ussc 
SICL ML 
cL cL 
cL cL 
Sic ens 
$Tc ML 
iL ML 
SCL sc 
Sc Sig 


eoc0000000 


B 


e©o000000 


GRD 


eocno0000 


nN 


AHET Aan BS TH LIME 
NO ND 43 S39 
ND NO 32 a7 
NO NO 15 60 
ND ND 30 46 
Cr .c SLOP Sikes Pe ATEX BTEX 
16 3 uP L L 
aS = CR L cL 
4 ile TOE i cL 
10 5 UP L CL 
03 Ec PHA PHC CARB 
ND .9 s.4 7.4 ioe 
ND .6 6.0 ets: Sin Va 
68 V5 6.5 WS 10.62 
ND ze Sia ire 10.83 
AHET oe T BTA LIME 
ND ND ND ° 
ND ND ND ° 
ND ND a 34 
ND ND NO ° 
ND NO ND ° 
ND ND 30 60 
NO ND ND ° 
ND ND 36 $3 
Ce.c SLOP SEP ATEX BEX 
NO 2 uP cL NO 
ND 2 UP Gi ND 
NO i CR Sit L 
NO 1 Die cL NO 
NO 1 UP sre ND 
690 2 UP SIU SCL 
ie} 3 LOW cL ND 
690 3 CR L Sic 
03 EG PHA PHC CARB 
THES ND ie 4 Tae Cre? de 
60 NO Ric Al Tne 6 04 
55 ND Bo 7.8 6.36 
56 NOD Bae) Uierer! 14.05 
7 ND 6.8 WS bee 
NO ND Gy at A se Roaeic 
53 NO "Te Shirky a t-) 
NC ND oe. piers Tes al 
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a+y 
a ’ a4 Phere 


ats - Hide sis 
Bisse @p Ptass 4 


‘ 
el ay 


al 


TESSSEuES 


U.NO 1 

UTN 38 

TNO 4/0 194 

TWe 21 

R 3 

DIR Ww 

MER 5 

TLEN 720 

INT 120 

NOBS 6 
URN SER CON STAT SG Ge COR) (PIER) iat Tes Peat Bes (Des BNP Weg AMGR Wer at LIME 
245 SRC NCON REC re) DG CHER FLU FM ND ND ND ND ND 25 NO NO 110 135 
246 SRC NCON REC c DG CHER FLU FL ND ND ND ND ND 20 ND ND 50 70 
247 SRC NCON REC fe) DG CHER FLU FM ND ND No ND NO 20 NO ND 46 66 
248 SRC NCON REC c DG CHER FLU FM ND ND ND ND ND 19 NO ND 11 30 
249 ND MCON NREC i) G CHER FLU FM NO FG GV ND ND 2 oD ND 60 72 
250 NO MCON WNREC ry DG CHER FLU FM ND FG GY ND ND 14 ND ND 54 68 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP CF ac SLOP ES a ATEX BTEX 


245 SRC Tigers Bis Fast, (9) Sadene Sie PEN 3) 30.0 =i) O.7, 38 ND I Wf! Sea 
246 SRC 259) 50.0 FAT A Sole CL rei 41) EBD, KS) &.9 ah ND ND Gers ee 4.94 
247 src Cy $8.4 7419) Sey ce 7A5) aks) 30.0 ©) 352) NO ND Sat wis 6 5} 
248 SRC toes Se) 3 26.5 Seine ML 24.0 34.0 10.0 Sian 20 ND os ete 5.40 
243 ND 45.4 Sjel . 9 ZA L sc CAR Se pap ale Sh a fo) 72} ND NO Gia. ASS 7.88 
250 NO 40.6 Eh 5 3) PRR KS} L ML 7e=\, {9} 28.0 Sr nilours ND ND Siz Bi ale 5.85 

UNIT SRC 

ULNO 1 

UTN 40 

Teno 3 

TWP 21 

R 3 

DIR Ww 

MER ! 

TLEN S360 

INT 120 

NOBS 8 
URN SER CON STAT sc GG ORD Fat -/M Paitis wat ib OS P2.M Ply re NS (Eset AH.T AHET (ATS Ae Birt LIME 
tou sco MCON NREC ie) BL CHER FLU Fis ND FG GV ND NO 28 ND ND 20 100 
Zove sto HCON NREC te} BL CHER FG GV ND ND NO NO NO 13 NO ND a7 6o 
253 SRC NCON REC ie) BES SHER FLU FM ND NO ND ND ND ated ND NO 30 130 
254 SRC NCON REC le} DG CHER Fa) Fae, NO ND NO NO NO 43 NO ND 990 ND 
255 SRC NCON REC Oo OG CHER FLU Ful ND ND NO NO NO 35 ne) NO &O ND 
256 SRC NCON REC ie} DG CHER FLU FM ND NO ND ND ND Si = NO 7é 120 
Ziti SRC NCON REC ie) OG CHER FLU FM ND NO ND NO NO 34 20 ND aeé 120 
652 NO HCON NREC R HG GLEY FLU FM ND NO ND ND NO 55 NO ND ND 100 
URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRDO BCLS BKND BaP CFs, G SLOP Sie ie ATEX BEX 
251 1OYR 2 1 1OYR 4 1 10YR 4a 2 M MC PR BM 50 =! MID Suge SALE 
25.2 1OYR 2 1 1OYR a 2 1OYR 4 2 WM MC PR BM 70 2 UP it L 
253 1OYR 2 i 10OYR 4 2 FANG 4a 2 ST FM SAB BM NO 1 LOW c c 
254 1OYR ve 1 10YR 3 2 1OYR 3 1 Ww MC PR BM ND 2 LOW L L 
ZS) 10YR 2 1 1O0YR 3 Z 1OYR 4 1 WM M PR BM ND 2 UP L Sali 
2S6 1OYR 2: 1 1OYR 3 3 10OYR 5 7 WM M PR BM ND 1 UP L L 
PBDI 1OYR 2 1 1OYR =| 2 10YR 5 2 M M PR BM ND 1 UP iM L 
652 10YR z 1 ND ND NO 25 5G 7 1 NO ND NO ND Ss 1 DEP ie ND 
URN SER S SI c usbda USSC Wwe We IP CAco aco3 EC PHA PHC CARB 
251 sco Se.5 FICS i 19.4 SL ie 20.0 25.0 5.0 2.2 ND ND ses che =) IS 
252.) SEO $2.4 uel, 14.9 SL sc 29.0 et) 2570 10.5 NO ND 5.48 6.9 Feesg 
253 sRc faih ae Site f 2710 Sh [eve 16.0 28.0 10.0 5 ND ND 6.0 Ta 2: 5.06 
254 SRC 20.9 Sisiues PHL Ah Solus CL 18.0 26 .o 6.0 5 ND NO 5.4 Sis uf PS 
255. SRC 8.6 56.8 fy adel e 19.0 Ee) 9.0 7 ND ND 5.2 58 cee 
256 SRC PBA SKS 48.9 2 2 Ge Ca etic) 25) 2 Se) V5 NO NO ee S Tes Sie be: 
ZDall SRC ° Busine Sous Sra [eye Fare So) 36.0 See) Pees NC ND 4.8 He ces 6.86 
652 ND Gah Mate) steal Se cL ML 305 6 49°. 9 IEP e) 4.8 NO ND 6.4 Guecd WO 
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UTN 41 Ae ie 


261 NO MCON REC 


URN AVAL AHUE ACHR BYVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND Bry Fe ist? als SLOP Ae ATEX BTEX 


259 10YR 3 2 ND ND ND 10YR 4 2 NO ND ND ND ND 2 uP L ND 
260 ND NO ND NOD ND ND 10YR 4 1 NO NO NO ND 80 ND DEP ND ND 
261 1OYR 3 1 ND ND ND 10YR 4 2 ND NOD ND ND ND 2 uP L ND 
262 10YR 3 1 1OYR 4 2  10YR 4 2 ND NO MASS BC ND 3 cr L L 

ig IS Ge s Si © usoa usse we WL IP caco aco3 Ec PHA PHC CARB 
259 ND 38.3 36.2 2757) L en 20.0 220 12.0 g.4 .59 ND Ses TES: 4.68 
260 NO 23.6 a2e7 27 57 L ML 28.0 42.0 14.0 16.7 ND ND ND 7.4 NO 
261 ND 1808 49.2 S35 ee Scie ML 271.0 42.0 15.0 5.1 67 ND 6.3 7.5 7.36 
262 SRC 27.8 36.0 36.1 ee eu 20.0 32.0 1200) 10.8 ND ND 5.3 7.4 6.61 

UNIT SRC 

UNO 2 

UTN 4&2 

T.NO 26 

TWP 22 

R 4 

DIR W 

MER 5S 

TLEN 585 

INT 65 

NOES 9 
URN SER CON STAT SG GG) ORD: PWM Pa. Te TPaS Poorer Poe a Ute Tee (A Mueut sn He Tema Ee Ta mine Tak LIME 
263 ND HCON NREC R G Gley Flu FM NO ND ND ND 40 ND ND ND ND ° 
264 ND LCON NREC cu HR REGO FLU FL NO NO ND NO ND 10 ND ND ND ° 
265 H20 HCON REC NO CG ND ND ND ND ND NOD ND ND ND ND ND ND ND 
266 ND HCON REC fe) HG GLEY FLU FM ND ND NOD ND 8 26 ND ND 12 4s 
267 ND MCON NREC G BL CHER FLU FL ND NOD ND NO 3 52 ND ND 80 ND 
2628 ND LCON REC GL DG CHER FLU FL ND ND ND ND ND 27 NO NO of | 27 
263 ND LCON REC cu HR REGO FLU FL ND ND ND NO ND 15 ND NO ND 15 
270 ND MCON NREC GL DG CHER FLU FL ND Tree FL e NOD 27 ND ND 25 55 
271 NO MCON NREC R DG CHER FLU Fi ND NO ND NO ND ND ND NO ND ° 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTYP Sears SLOP st. P ATEX BTEX 


263 10YR 2 1 ND ND NO SY 4 1 ND ND NOD ND ND } uP PT ND 
264 1OYR 3 2 ND ND ND 10YR a 2 NO ND ND NO 30 4 c u ND 
265 NO NO ND ND NO ND ND NO ND ND ND ND ND NO ND DEP NO NO 
266 10YR 3 1 1OYR 3 1 (2eSy. 5 1 ND ND MASS 8G 20 ND DEP GL t 
267 1OYR 2 1 1OYR 5 2 ND ND ND ND ND MASS BM ND 2 uP Cu c 
268 10YR 3 2 1OYR 4 3 10YR 5 1 NOD ND MASS BM ND 3 MID § L 
269 1OYR 3 1 ND ND ND 1OYR 4 2 ND NO NO NOD ND 2 MID L cl 
270 10YR 3 2  10YR a 2  10YR 4 2 ND ND MASS BM 10 2 MID L cL 
2A 1OYR 3 1 ND ND NOD 1OYR 5 1 ND ND ND ND NO ve Low hb ND 
URN SER s sl (ey USDA ussc WP WL IP caco AcOoZz EC PHA PHC CARB 
263 ND 22.9 20.8 26.2 eu [4 2200 37.0 1596 5.5 9.44 ND Fare 75 25.80 
264 NO 43.4 SOM 26.5 i cL 20.0 31.0 11.0 14.9 5.40 ND Tce 7.5 5.26 
265 H20 ND ND ND NOD ND NO ND ND NO ND NO ND ND NO 
266 ND 25.6 36.0 38.4 {oat ea 20.0 S710 17. 5.4 17 ND 6.8 wee 6.85 
267 ND 25.7 27.4 SH2 cL NO ND NO NO ° 2B) NO ial 7.1 7.23 
266 ND 35.3 35.4 2c [= ev 20.6 2446 12.0 10.5 ND ND S.2 7.8 5.80 
263 NOD 20.7 3455 25.3 L ro 2120 37re 10.0 she 4 48 ND 70 7he 7 096 
270 NOD 30.6 36.2 Bi2:5,'9 c cl 23.0 36.0 15.0 8.8 5.16 ND oat hs 5.36 
2h ND 45.3 30.6 24.7 L sc 22.0 ir rag) 3.0 {Qin 6 01 ND a 7.5 7.86 
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URN SER CON STAT SG lege) ORD P1.M LA Ale Pits P2.M Rize Peernr Ss LFHT ART AHET AE T B.TH LIME 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKNO BrYP CRG SLOP Slee ATEX BTEX 


272 1OYR 3 2 1OYR Ss 2 1OYR 4 2 wn M PR BMK ND 2 UP L L 
aie 1OYR = 1 ND NO NO TOYR 4 2 ND NO NO NO ND 1 UP L NO 
274 NO ND ND ND ND NO ND ND ND ND ND NOD ND ND ND NO ND ND 
275 1OYR 4 2 ND ND ND 1OYR Ss 2 ND ND NO ND ND 2 UP L ND 
276 1OYR 3 2 ND ND ND 1OYR 4 2 ND ND ND NO ND 1 uP L NO 
URN SER s SI c USDA uUSSC we WL IP caco aAco3 Ec PHO PHC CARB 
272 ND Vai Tt 56.6 28.8 SICL ML 25.0 37.90 eae te) 14.6 Sreayel NO amie Gen) Giend'4 
273 ND 26.4 48.4 C4 Sot CL 22.0 335.0 13.0 24.7 Chg asl ND etry Phas} 5.86 
274 H20 NOD NO NO ND ND ND ND ND ND ND ND NO ND ND 
275 NO SS 60.7 Zag) a) SIC ML 30.0 45.0 15.0 e.2 10.74 ND fl cies 5.11 
276 ND iene 40.3 36.5 cL CL yao (2) 31.0 Sic: ND cSeao ND Pica NO i | 


URN AVAL AHUE ACHR BVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND BTrYP Chnic SLOP Site ATEX BTEX 


277  10YR 3 2 ND ND ND 10YR 3 2 ND ND ND ND ND 1 UP Sit NO 
278 10YR 3 2. 10YR 3 2  10YR 3 2 ND ND MASS BC 10 1 uP SIL Sule 
278 NO ND ND  1OYR 5 1  10YR 5 2 ND ND MASS BG ND 1 Low ND SCL 
280 10YR 2 1 ND ND ND ND ND ND ND ND ND ND ND ND DEP PT ND 
281  10YR 2 1 ND NO ND ND ND ND ND NO ND ND NO NO DEP PT NO 
282 10YR 2 1 10YR 5 Ze Ze S 5 2 WM F SAB BM ND 3 MID cL HC 
283  10YR 3 2 ND ND ND  10YR 4 2 ND ND ND ND 75 2 MID SICL ND 
284 10YR 3 2  10YR 4 2  10YR 4 2 ND NO MASS BC 10 2 uP L SCL 
285 10YR 3 2  10YR 3 3. 1OYR 3 3 ND ND MASS BC 5 2 uP L SIL 
286 10YR 3 2 ND ND ND 10YR 4 2 ND ND ND ND ND 2 MID L L 
URN SER s SI c¢ USDA USSC wpe WL IP caco AcO3 EC PHA PHC CARB 
24.9 SIL ML 24.0 3e 12.¢ eng 5.84 ND 1 7.4 a 86 
aad le one os : 26.8 Gael ML 24.0 35.0 11.0 4.4 2.96 ND 7.0 Gps 4.53 
279 No 42.9 31.9 25.2 L CL 18.0 26.0 7 oan ND ND ya Fe 8.84 
280 ORG ND ND ND ND NO ND ND NO NO ND ND 6.9 7.4 32021 
281 ORG ND ND ND ND NO ND NO ND ND NO ND ND _ND _ ND 
282 FSH ° af) 0S 655 HC cH 21.0 51.0 30.0 14.2 ND ND 4 Hees 8.55 
283 ND Aseag, 33.5 22.8 L cL 20.0 27.0 7.¢ 5.7 13.83 ND Ba 7.8 4.08 
284 SRC 45.8 31.0 23.2 L sc 19.0 250 BO Sa NO ND See ms 4.38 
285 SRC Soe 40.3 28.3 cL Bil 20.0 28.0 avo 2.4 ND ND ea 7.3 47 
286 ND 28.4 Be) = rah Gui ML 23.0 yi 2) 8.0 5.7 25 NO 6 7 73 4.76 
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URN SER cON STAT sc GG ORD PM Pie Ti Palins Pie Aas a PS LE iTe AK.T AHET AEST B.Th LIME 


URN AVAL AHUE ACHR BYVAL BHUE BCHR CVAL CHUE CCHR BGRD BCLS BKND Buliny ate CFG eo ae aie ATEX BTEX 


287 1OYR 3 1 NOD ND ND 1OYR G 1 NO ND ND ND ND ND OEP c ND 
288 1OYR 3 1 NO NO ND 1OYR 4 2 ND ND NO ND ND 2 UP cL ND 
28S 1OYR 3 1 ND ND ND 1OYR 4 2 NO ND NO NO NO 2 UP L ND 
290 1OYR ie 1 1OYR 4 3 Ee 4 2 WM Ei SAB BM NO 3 ie (e cL 
291 1OYR 2 1 1OYR 5 1 4 ENN ¢ = 2 Ww F SAB BG ND 1 BE L c 
URN SER - sI c USDA ussc WP WL TP. caco aco3 Ec PHA PHC CARB 
287 POT WPeseckes 40.8 47.3 sic MH BY} aie) 50.90 1$.0 25.6 E} = 75 ND Urals oe) We ENE 
288 ND tHE a 42.6 38.5 SICL MH 34.0 Et i) Heap ate) Tea acne4 Gal ND Tes Wid a] ih aden) 
289 ND Sep SE} 34.7 31.8 cE cL 20.0 SH 12.0 Saree, 38 NOD 6.6 acs) eee 
2390 ND ae Ei 35). 3 Aina em cL 18.0 34.0 Aisin Che 38 ND frat W168 Teo e 
Sd POT naire BAS 40.7 ce CL 18.0 40.0 210) 5.0 ND ND Gea ares eco eht} 
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APPENDIX 3 


Soil Property Confidence Interval Determinations for each 


Unit and Series 


a 
_ _ 
. 
: - y i - a * 
7 7 7 
- - 7 
4s4a Ici aed 7 énitriseze’ levaoann) deagabitacd ¥ 


: > ee 7 a 
treqo7t i110: 
TAQOTE Ss 


a 


i a 


tase baw Sin 
enis DAR f iW 
ixe@ baa 2 


DESCRIPTIVE MEASURES 


ated 


OESCRIPTIVE MEASURES 


32 


aia 


VARIABLE 


.- CACO 


-PHA 


PHC 


. CARB 


- SAND 


BIS) 18a 


-CLAY 


VARIABLE 


-AH.T 


.- AHET 


cACcO 


PHS 


PHC 


. CARB 


SAND 


Parse tal G 


CLAY 


€1> UNIT: ADY=U.NO:1 


N MINIMUM 
45 9.0000 
° 

° 

37 5.0000 
39 16.000 
a5 30.000 
41 1.0000 
° 

44 14.000 
44 25.000 
44 8.0000 
44 14.300 
45 6.4000 
44 7.6000 
45 2.3800 
44 4.9028 
44 38.781 
44 18.570 
<2> 
N MINIMUM 
37 12.000 
° 

° 
35 10.000 
37 12),.000 
37 999.00 
36 3.0000 
° 

37 18.000 
37 239.000 
37 9.0000 
37 9.7000 
37 5.5000 
47) 7.2000 
37 3. 3/700 
27. 3.8404 
37 «37.820 
37 22.4Po 


MAXIMUM 


110.00 


$6.000 


140.00 


9939.00 


10.000 


29.000 


45.000 


22.000 


41.800 


7.7000 


&.4000 


§.S200 


42.649 


64.615 


47.670 


UNIT: ATL*®U.NO°:1 


MAXIMUM 


40.000 


69.000 


99.9000 


999,00 


20,000 


28.000 


§$2.000 


25.000 


Boe aoe 


7 3000 


8.1000 


&.7700 


29.615 


60.240 


57.870 


MEAN 


19.644 


MEAN 


19.162 


STO DEV 


14.9333 


STO DEV 


Ws VHOG 


4.4643 


.-8000 CONFIDENCE 


(15.904 


(20,028 


(37. BAO, 


{306.15 


23.385 


25.818 


49.205 


534.65 


2. 262:4 


Za) ee: 


Sith. BSS 5139) .O S10 


eS Satie isin eam) 


(22.516,25.320 


(7.0803,7.2042 


Ap Ael ere iSi<Shy eta Sel uanes 


(4.0116,4.5809 


(19 .841,24.063 


(49.412,52.199 


(25.741,28.744 


9000 CONFIDENCE 


(Chale alo hed 5 


251) pee 


C26 o2SiG) ,o 2). (GON 


(42.4485 


(8.6318 


(21. SS'6 


C34. 82 


(13.050 


(16.786 


CBs hers: 


(erties Siaeal 


(S.S467 


OLE TS SO 


(50.015, 


(30.261 


$1.606 


23.106 


37.620) 


) 


) 


) 


) 


) 


) 


) 


) 


) 


) 


) 


) 


) 


INTERV 


INTERV 
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ae ann 
ictet tere 
‘ripe o arch Bi 
@ ipyims 
ee be Ae og! 
beed jaw ag? 


aere posed, "968 gepe 
ace 8] Ss 


oa 00, b98, 68 


DESCRIPTIVE MEASURES 


DESCRIPTIVE MEASURES 


VARIABLE 


VARIABLE 


<3> 
N MINIMUM 
43 13.000 
4 5.0000 
° 
40 11.000 
43 14.000 
43 60.000 
39 1.9000 
° 
43 °. 
43 °. 
42 8.90000 
43 5.4000 
43 5.0000 
43 7.5000 
a3 2.9800 
43 11.686 
43 12.844 
43 9.6700 
<5) 
N MINIMUM 
26 12.000 
° 
4 $s .0000 
26 20100 
26 30.000 
26 50,000 
24 1.0000 
° 
26 17.000 
26 22,000 
26 2.0000 
26 320000 
26 5.1000 
26 6.3000 
26 3.4700 
26 4.3071 
26 24.0394 
26 Tdi. 670 


UNIT: DEL#U.NO:1 


MAXIMUM 
52.000 


10.000 


62.000 
100,00 
$99.0¢ 


10,000 


24.000 
41.000 
19.000 
29.300 
6.8000 
&€.2000 
7.6700 
77.486 
62.531 


35.870 


UNIT: OVG*U.NC: 1 


MAXIMUM 


38.000 


33.326 


STO DEV 


6.2805 


2.6300 


STO OEV 


§.4734 


- 9000 CONFICENCE 


CEG San OsG ace). 


(4,.6554,10.845 


(27.666,32.934 


(42.202,50.402) 


; 


( 


658.25 


3.1802 


18.149 


Sh! 7ei 


867.36 


4.3533 


19) 9/4/46 


34.870 


PS a'6'O 1S 2:78: 


ZiGalivatio. OSG 


(5.4357,5.67598 


GE Rf eset eh yok Kenz/ 


(4.2772,4.8381 


(27.948,33.095 


(38.764,43.052 


) 


) 


) 


) 


) 


) 


) 


(27.332,28.808) 


.9000 CONFIDENCE 


( 


( 


i 


( 


18.9728, 21.795 


-.38246 


aS ete Tran 


17.068 


13.586 


5.5907 


7.4268 


6.3749 


42.114 


) 


INTERV 


INTERV 


Soli 2 eS Tt 


23.945 


44.260 


20.547 


gh tf kodz/s} 


5.8631 


Ghote 


dy RUS 


12,2399 


47.789 


40.472,49,184 


) 
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OESCRIPTIVE MEASURES 


32. 


33. 


DESCRIPTIVE MEASURES 


WS) 


76 


VARIABLE 


. CACO 
-PHA 
-PHC 
. CARB 
- SAND 
oS di ley 


- CLAY 


VARIABLE 


- AHET 


caco 


PHA 


PHC 


CARB 


SAND 


Sota 


CLAY 


<30> UNIT: ELB*U.NO:2 


N MINIMUM 
7 9.90000 
le 2.0000 
g 3.0000 
ie} 25.000 
20 38.9000 
20 5&.000 
3 1.90000 
15 3.0000 
ale) 17.000 
20 31.9000 
20 12.000 
20 c. 
18 5.0000 
20 6.0000 
18 1.4900 
20 3.9154 
20 23.260 
20 Rey a 
<8> 
N MINIMUM 
a7 13.000 
4 5.0000 
3 10.000 
a5 7.0000 
48 20.000 
48 60.000 
15 1.0000 
& 3.0000 
48 19.9000 
48 37.000 
48 16.000 
48 . 20000 
48 4.7000 
48 6.7000 
48 4.3600 
48 3.8696 
483 12.844 
48 Het Ga) ZH) 


MAXIMUM 


2 


tists 


1s 


76 


90, 


. 000 


000 


. 000 


. 000 


000 


g'9!5' O10 


10 


a5) 


33 


68 


40 


2ah. 


fotezo} 


. 000 


-900 


.- 000 


000 


300 


6.6000 


7.7000 


34. 


24. 


ss. 


71 


520 


§93 


$27 


470 


UNIT: FSH*U.NC;1 


MAXIMUM 


43 


25 


10. 


Sie 


78 


000 


000 


000 


25.900 


UPS SEITE 


EM Lei Let 


6.2564 


3.4641 


3.5040 


iy teresa’ 


WE). TSE) 


434.09 


2.8038 


6.4083 


= LiKe) 


Ts Care 


8.4161 


10.688 


.430399 


-46394 


deal 


6.03908 


10,003 


Wane alee 


SO) DEN, 


IP tS} 


Se 2gi6 


.9000 CONFIDENCE 


(10,548 


(77,2041 


(7.3836 


(37.1468 


MU SZ eden 


Gosiaye 2a 


(CH State 


(6.3524 


(Coa a EN TAS) 


(45.736 


(22.646 


(8.7825 


(ES lee 


(7. 16:56 


(4.1341 


‘ 


1 


‘ 


, 


Ue ye) 


10, 73'6 


Se Tr2is, 


49.9304 


64.526 


25.425 


$4.564 


23. Vs4 


17.048 


5.8656 


7.5244 


10.020 


(5 5S years Ss tes 


(33.950,41.685 


(49.751,59.589 


-9000 CONFIDENCE 


(29.450 


(,6544) 


MSiSISY yA} 


(C4) efeitos 


(Cehaeiralsirs 


23.8058 


22.846 


) 


) 


) 


) 


) 


) 


) 


If 


) 


) 


) 


INTERV 


INTERV 
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VARIABLE 


- LIME 


. CACO 


-PHA 


PHE 


. CARB 


- SAND 


Set 


- CLAY 


VARIABLE 


.- Caco 


PHA 


Stas 


. CARB 


.- SAND 


PSone 


CLAY 


“31> 
N MINIMUM 
35 5.0000 
1 6.0000 
4 7.9000 
Ca Uf 6.0000 
23 15.000 
35 52.000 
3 1.0000 
3 5.0000 
25 17.000 
35 33.000 
35 13.000 
35 - $0000 
= ji} 5.0000 
35 6.7000 
35 4.1100 
35 3.9071 
35 25.760 
35 27.470 
<54> 
N MINIMUM 
21 6.0000 
2 4.0000 
s 2.0000 
20 10.9000 
zal 18.9000 
21 50.000 
6 1.0000 
fe) 
it] 21 000 
119 38.000 
its) 15.000 
18 6.7000 
20 4.7000 
18 7.3000 
20 4.5300 
1/8 3.86988 
19 18.990 
12 34.570 


UNIT: FSH*U.NO;2 
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42.000 


8.0000 


13.9000 


59.9000 


130.00 
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10.9000 
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31.000 


$7.000 


30.000 


44.600 


7.6000 


fred WE) 


69.070 
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MOX IMUM 
40.000 
7.0000 
8.0900 
51 o00¢c 
75.000 
999.00 


30,9000 


31.000 
67.000 
36.000 
25.300 
6.8000 
& 4000 
16.480 
12.836 
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2.5100 


Se. 4:9) 


13.746 


469 86 


12.307 


.9000 CONFIDENCE 


(MS a2 Siti jceese eae 


( 


( 


if 


( 


inate yO ere Guy hee OS Ger 


( 


( 


( 


( 


( 


( 


5.8135 


18.481 


SA 6/5 


843.00 


Sip SENSE hes sats 3 esl] 


22.332 
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4.6358 
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32. 
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<10> UNIT: LLK*U.NO:1 


N MINIMUM 
40 3.90000 
1 17.000 
° 
30 5.0000 
26 10.000 
ai 110,00 
6 1.0000 
° 
41 17.000 
ai 25.000 
ai 6.0000 
ao 12.800 
40 6.6000 
41 7.49000 
40 4.2900 
40 ehoaghenei th 
40 46.5394 
40 WE oy afte) 
Coe ike? 
N MINIMUM 
24 2.0000 
19 1.0000 
PE} 3.0000 
S05 16.000 
Sie 27.9000 
ai 60,000 
31 4.0000 
34 1.90000 
33 ° 
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Spee 6.0000 
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OESCRIPTIVE MEASURES 
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33. 


DESCRIPTIVE MEASURES 


oes 


76 


VARIABLE 


- LIME 


.- CACO 


- PHO 


Sal oS 


. CARB 


- SAND 


-SILT 


- CLAY 


VARIABLE 


.CACO 


PHA 


-PHC 


. CARB 


SAND 


ST 


CLAY 


€18> UNIT: RSN*U.NO:1 


N MINIMUM Max 
12 4.0000 60. 
19 1.0000 27 
16 3.0000 20. 
25 22.000 oh 
25 45.000 10 
28 35.000 39 
12 1.0000 30 
18 2.0000 10 
26 17.0006 a2 
26 27.000 s9 
26 6.0000 32 
27 oO 31 
26 4.3000 6. 
27 5.8000 7. 
26 .88000 on 
27 3.9696 30 
27) (28.365 66. 
27 15.470 66 
. 

©20> UNIT: SPR*U 
N MINIMUM MAX 

1 15.000 15 
12. 2.0000 45. 
32 3.0000 32%: 
33. 7.0000 39 
24 7.0000 10 
37 40.000 99 
325 1.0000 vom 
36 3.0000 14 
30 66% 32 
Zo) ce 68 
293 5.0000 36 
31 © 9 
35 4.2000 6 
32 4.8000 7 
35 87000 6 
30 4.7773 66 
30 27.844 63 
30 5.5700 6E 


IMUM 


000 


.000 


000 


.-000 


2.00 


3.00 


000 


.000 


000 


000 


. 000 


.000 


g000 


7000 


3800 


.699 


Sipter. 


.S70 
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000 
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OESCRIPTIVE MEASURES 21> UNIT: SPYtU.NO:1 


VARIABLE N MINIMUM MOQX IMUM MEON STD DEV .9000 CONFIDENCE INTERV 205 
32.AH.T 28 4.0000 50.000 15.9258 9.7560 (12.788,18.069) 
33. AHET 1 §,0000 5.0000 5.0000 
34.0£.7 1 20.000 20.000 20.000 
35.8.TH 26 5.0000 47.000 25.615 tate Set (21.625,29.606) 
36.LIME 26 15.000 85.000 41.385 16.950 (35.707,47.063) 
37.P2.D 28 40.000 939.00 897.39 298.73 (801.223,993.55) 
5H CFG 28 1.0000 29.000 21.750 17.530 (iis. Norms, 270 29.au) 
SQ.LFHT 2 2.0000 4.0000 3.0000 1.4142 (Cage ahicig), 9. 343.80) 
65. we 25 17.000 82.000 23.800 5.4924 (21.921,25.679) 
66 .WL 25 29.000 42.000 38.280 5.3348 (36.455,40.105) 
67.1P 25 4.0000 23.000 14.480 3.8635 (13.158,15.802) 
68.CACO 25 3.2000 32.600 16.152 6.8922 (13.794,1&.510) 
71.PHO 28 4.3000 7.1000 6.0857 .59424 (5.8944,6.2770) 
72.PHC 25 7.0000 7.8000 7.4680 19732 (7.4005,7.5355) 
73.CARB 28 4.4800 14.180 8.0332 Ze TAS (@.1598,5.9066) 
74.SAND 25 8.6946 56.053 22.912 I ose (18.897,26.927) 
7iSee Shlyuay 259 STOO 61.906 47.602 7.1562 (45.153,50.051) 
Tei GISAY, 25 5.2700 43.670 29.486 7.9521 (26.765,32.207) 

DESCRIPTIVE MEASURES <22> UNIT:MDAD*U.NO:1 

VARIABLE N MINIMUM MAXIMUM MEAN STD DEV .9000 CONFIDENCE INTERV 
32.AH.T 7 12.000 26.000 17.000 4.8990 (13.402,20.598) 
33. AHET ° 
SA Ee ° 
2/5), By. TH 7 10.000 44.000 25.000 102) 91532 (niin Sisie ssa, ian 
36.LIME 7 23.000 65.000 42.000 18.276 (28). 577), Sse 42a 
37 P2eID 7 74.000 999.00 Teste Tel 446.27 (408.95,1065.5) 
51.cCF.¢ 3. 2.0000 5.0000 4.0000 Weary sient 1 1.0800,6.9200) 
5S.LFHT ° 
65.WP 7 18.000 27.000 20.286 3.03394 (18.053,22.518) 
66 .WL 7 25.000 43.000 31.857 6.2564 (27.262,36.452) 
67.1P 7 6.0000 16.000 Appa SuTEl 4.5408 (8.2364,14.906) 
68. CACO % 2.500 30.100 22.5293 6.8176 irSieng..27e Stes) 
71.PHA 7a Sa SiO 6.4000 5.6571 36450 (5.3894,5.9248: 
72.PHC FT TOOo 8.0000 7.7429 11338 (7.6596,7.82611 
73.CARB 7 3.6200 6.4700 4.9200 90870 (4.2526,5.5874) 
74.SQND Tie tials 32.924 29.213 7.1066 (24.000,34.438) 
75, SET 7 39.406 53.677 47.382 5.4303 (43.394,51.371) 
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DESCRIPTIVE MEASURES 
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33. 
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DESCRIPTIVE MEASURES 
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34. 


35 
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VARIABLE 
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VARIABLE 


AHET 


LIME 


€23> UNIT:SRC*U.NO:1 


N MINIMUM 
22 “12.000 
3 5.0000 
° 
16 4.0000 
15 30.000 
aizi 55.000 
8 5.0000 
° 
22 17/7000 
22 25.000 
22 2.0000 
22 . 50000 
22 4 .(\s000 
22 5.8000 
220 “a2700 
22 3.4446 
22 26.802 
22 §.6700 
<46> 
N MINIMUM 
22 8.0000 
3 15.000 
° 
14 5.0000 
{7 W2h 000 
33. 60,000 
8 5.0000 
a4 232.0000 
28 185.000 
28 25.000 
28 6.0000 
28 0 
29 5.1000 
29 7.1000 
29 4.0900 
29 4.6363 
29 34.406 
29 12.070 


MAXIMUM 
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VARIABLE 


- CACO 


PHA 


NS 


. CARB 


- SAND 
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VARIOBLE 
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€1> SER: ADY 


N 


15 


© 


° 


15 


15s 


18 


MINIMUM 


9.0000 


10.000 


23.000 


999.00 


1.0000 


14.9000 


27.000 


3.0000 


12.600 


5.4000 


7.6000 


2.6500 


gee. eet 


38.781 


3. S70 


€2> SER: ATL 


N 


34 


° 


° 


34 


34 


34 


34 


MINIMUM 


12.000 


MAXIMUM 


30,000 


40.000 


790.000 


9938.00 


10.000 


27.000 


43.000 


16.000 


30.100 


7.3000 


8.1000 


8.5200 


42.649 


53.156 


ie Lies) 


MAXIMUM 


40.000 


MEAN 


ViSmets recs 


20.333 


36.867 


999.00 


Sy SFEYE: 


19.467 


31.800 


12.333 


20.653 


6.8200 
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4.3967 


28.452 


46.545 


25.003 
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6.0647 


3.1818 


STD DEV 


7.1498 


4.1583 
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DESCRIPTIVE MEASURES 


75 


76 


DESCRIPTIVE MEASURES 


VARIABLE 


-AHET 


. CACO 


-PHA 


>P HE 


- CARB 


- SAND 


meee nF 


CLAY 


VARIABLE 


caco 


PHA 


-PHC 


. CARB 


SAND 


SILT 


-CLAY 


2 oe Se RS PY, 


N 


20 


° 


° 


20 


20 


20 


20 


MINIMUM 


$.90000 


{23> SER:SRCE 


N 


10 


12 


MINIMUM 


18.000 


5.0000 


11.000 


30.000 


110.00 


5.0000 


17.000 


25.000 


6.0000 


so000 


4.8000 


5.8000 


4.3800 


3.4446 


35.448 


13°, 3177/0, 


MAXIMUM 


25 


47 


64 


.000 


.000 


.000 


9193'S), 10:0 


$9 


.000 


2.0000 


34 


49 


23 


Sian 


botox} 


o00 


.000 


600 


7.9000 


7.8000 


13 


EK) 


20-5 


. 906 


.670 


MAX IMUM 


43 


20 


000 


-000 


MEAN 


13.900 


26.400 


39. 700 


$39.00 


23.700 


2.0000 


23.889 


393.333 


15.444 


Salt 


6.0450 


7.4611 


8.7590 


Sees ran, 


48.503 


37.870 


STO DEV 


3.7120 


19.388 


STO DEV 


6.3503 


7.6376 


-9000 CONFIDENCE 


Gola, ster Son), 


G22 NO Sig oe ei) 


(34.788,44.612) 


CVG 20'S ra te 19 Be) 


(22e225)25e 552) 
(37.334,41.332) 
(14.291,16.598) 
(13.197,19.026) 
(5.8190,6.2710) 
(7.3720,7.5502) 
(7.7281,9.7899) 
(16.718,22.535) 
(45.815,51.182) 


(28.967,33.773) 


-9000 CONFIDENCE 
ter ders CI ARN Ae Pu mit esc) 


(.45741,26.209) 


VSS oi 67e hO-e - ote 


(791. 87, 1056.0) 


COUPE Cee 7 ato rete)? 
(27.480,31.020) 
{8 .1642, 10.336) 
(2, 2844 5.32227) 
(5.4082,6.0615) 
CB SAG yt. 447-20 
{S5-25.49 7,6. 0 10S 9) 
CNG S'S tO cl giv, 2 
CS OnC7/O'S; 62.7/O'8/3') 
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APPENDIX 4 


Analysis of Variance {ANOVA} Output 


fa) 


a 


tqsu0 1 


7 : 
WOUA) svesisav Yo etaylan 
e 7 => © - 
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<ANOVA OPTIONS=EQUALITY VAR=71,66,67,61,62,35,36 STRAT=V2*V5> 
UNIVARIATE 1WAY ANOVA Za 6 
<1> UNIT: ADY*U.NO;1 <€2> UNIT: ATL*®U.NO: 14 <3> 
UNIT: OVG*U.NO:1 <8> UNIT: FSH*U.NO:1 €10> UNIT: LLK2U.NO:1 CUTAN te 
LTC#U.NO:1 <18> UNIT:RSN*U.NO:;1 {20> UNIT:SPR*U.NO:1 21> UNIT: SeOY= 
U.NO:;1 <23> UNIT:SRC*U.NO: } €30> UNIT: ELBtU.NO:2 <31> UNIT: FSHFU.NO 
12 <46> UNIT:SRCXU.NO:2 <S4> UNIT: FSH*U.NO:3 


UNIT: OEL*U.NO:1 CS 


ANALYSIS OF VARIANCE OF 71.PHA N= 486 OUT OF 499 LSD=.264 


SOURCE OF SUM OF SORS MEAN SOR F-STATISTIC SIGNIF 
BETWEEN 14 192.86 135775 47.310 ° 
WITHIN 471 Npasia?oaee Ss) 29718 

TOTAL 465 330,01 (RONOOM EFFECTS STATISTICS) 
ETA= .7645 ETA-SOR= .S84a (VAR COMP= £1845 %VAR AMONG= 58.97) 
EQUALITY OF VARIANCES: R= eta 10435 +6 F= &.0435 e000 
STRATA N MEAN VARIANCE STD DEV 

Sistieo 4s Glo WR 3e3 Soe ase = -24725 

<2> 37 6.3081 ~ 24293 -49294 

<3> 43 §.5558 -2198'19 -46818 

<5) 26 Sao 1652S . 40650 

<B> 48 §.9833 40397 .63559 

€10> 40 wan oh Xe) ~oaT4a0 =4 / 19342 

<> 34 §.4324 43680 -66091 

<18> 26 5.4962 40998 - 64030 

<20> cis 5.0814 18081 »42521 

<21>) 28 6.08S7 a SENN -59424 

eae, 22 6.1636 61861 - 78652 

<30> 18 5.68893 18S75 .43099 

€31> 35 6.5400 41776 -64635S 

<46> 29 6.7414 45037 -67110 

<54a> 20 6.0250 45355 .67346 

GRAND 486 6.1146 -68043 82488 


UNIVARIATE 
<1) UNIT: AD 


UNIT: OVG=U.NO:;1 


LTC®U.NO:1 €18> UNIT:RSN=U.NO: 1 <€20> UNIT:SPR2U.NO:1 27>) UNL T Sry = 
UNO: 1 <23> UNIT:SRC#U.NO;: 1 <€30> UNIT: ELB*U.NO:2 €31> UNIT: FSH*U.NCO 
re <46> UNIT:SRC#U.NO:2 <S4> UNIT: FSHF¥U.NO:3 

ANALYSIS OF VARIANCE OF GE.WL N= 477 OUT OF 4939 LSO0=3.22 
SOURCE DOF SUM OF SORS MEASN SOR F-STAT IST ILS (SGN Er 
BETWEEN 14 18289 1304.2 Lewes? 0000 
WITHIN 462 2sdi29 $6.123 

TOTAL 476 44188 (RANOOM EFFECTS STATISTICS) 
ETA= .6428 ETA-SOR= 4132 (VAR COMP= 39.470 VAR AMONG= 41.29) 
EQUALITY OF VARIANCES: OF= 14, item iteya Bats) E> Sigco SG 0000 
STRATA N MEAN VARIANCE Sub DiEy, 

onlie a4 aa 023 17.744 br ohene SES § 

Gar oT 36.270 23.647 49.8628 

(eso, 43 23.326 30 come Bini aieey, 

<5) 26 41.615 GizinaaD i e9A7 

48> 48 50.521 68 340 8.2668 

< 10> 4) 36.610 37.9394 6.1539 

Cite 3 32.030 48.965 6. SSiT7 

18> 26 42.346 88.155 CECI | 

€20> 30 Se sae 160,60 Airs Ga 

<A Pe 25 38.280 28.460 §$.3348 

(23> ries 32.864 Sidmesicu 7.4149 

<30> 20 SO. 150 130.34 LR ta ed 

<3 1> 35 44.000 44.176 6.6465 

<46> 258 35.786 S0O)3'9'7, 7,099 

<54) 13 47.684 49.784 7,90858 

GRAND 477 SS 'S'5 G20 esa 9.6349 


TIWAY ANOVA 
Yi UN Ola t < 
<8) 
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UNIT: FSH2U.NO:1 


UNIT: ATL*®U.NOQ:1 


<3> 


<10> UN 


UNIT: DEL*U,NO: 1 
IT: LLKEU.NO: 1 Lie z 
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UNIVARIATE 


11IWAY ANOVA 


<€1> UNIT: ADY*U.NO: i €2> UNIT: ATL*U.NO:1 <3> UNIT:DEL*®U.NO:;1 <S> 
UNIT: OVG*U.NO:;1 <8> UNIT: FSHEU.NO: 1 €10> UNIT:LLK*U.NO;1 <11> UNIT: 
LTC#U.NO:1 <18> UNIT:RSN*¥U.NO; 1 <20> UNIT:SPR*¥U.NO:1 C2i> UND TS Py = 
U.NO:1 <23> UNIT:SRC*U.NO:1 <30> UNIT: EL®FU.NO:2 <31> UNIT: FSH*U.NO 
es €46> UNIT: SRCO*#U.NO:2 <S4> UNIT: FSH*U.NO:3 

ANALYSIS OF VARIANCE OF 67.IP N= 474 OUT OF 4399 LSD=2.21 


SOURCE 


BETWEEN 
WITHIN 
TOTAL 


ETA= 6901 


EQUALITY OF 


STRATA 


tay 
<2) 
<3> 
<S> 
<8> 
<10> 
a: 
<€18> 
€20> 
<21> 
<23> 
<30> 
€31> 
<46> 
<54> 


GRAND 


UNIVARIATE 
TDs UNG TAD: 
UNIT: OVG#U. 
LTC=U.NO:1 


OF SUM OF SORS MEAN SOR F-STATISTIC SIGNIF 
14 10627. TAS) o teks 2omone .9000 
4s9 11686. 25.460 
473 CHEV Ly, (RANDOM EFFECTS STATISTICS) 
ETA-SOR= 4763 (VAR COMP= 223.345 SoVAR AMONG= 47.83) 
VARIANCES OF2= 14, 99942. Fe 8.4260 0000 
N MEAN VARIANCE STO DEV 
a4 12.568 7.1348 oe tr 38 
}ir/ 13.918 9.7988 3.1303 
42 147 619 6.4367 225371 
26 18.808 26.962 Saisie) 
48 25.883 38.461 6.2017 
41 13.805 Crores ul 4.6055 
ee 12.594 9.3458 3.0571 
26 20.269 44.685 6.6847 
23 1S" 655 65.520 8.0944 
25 14.480 14 3127 3.8635 
22 10,364 20.814 4.5622 
20 25.3900 70.832 8.416) 
={15 20.571 PIES GIR 872 4.8766 
28 12.8983 24.025 4.9015 
139 22.474 32.930 Se728é5 
a74a 16,804 Ce ere} 6.8682 
1T1WAY ANOVA 
yYeU.NO:1 <2> UNTT:IATL#U.NO: 1 <3> UNIT: ODEL2U.NO: 1 <5> 
NO: 1 85> UNT TIT. FSR= UNO At <10O>" UNIT VoCKsU2 Nar 4 cobalt MUS Go 
€18> UNIT:RSN*®U.NO:1 <20> UNIT: SPR*¥U.NO: 1 C2 UIN TT GS Ray = 


U.NO:1 €23> UNIT: SRC*U.NO:;1 <30> UNIT: ELB*U.NO:2 <31> UNIT: FSHFU.NO 
Rs <46> UNIT: SRCtU.NO:2 <54> UNIT: FSH®U.NO:3 

ANALYSIS OF VARIANCE OF 61.Si N= 478 OUT OF 499 LSD=3.S57 
SOURCE OF SUM OF SORS MEAN SOR i= Si Avid koe Ook GN clies 
BETWEEN 14 14720 1051.4 TSF oo000 
WITHIN 463 307391 66.502 

TOTAL 477 as510 (RANDOM EFFECTS STATISTICS) 
ETA= .5687 ETA-SOR= .3234 (VAR COMP= 31.075 %VAR AMONG= 31.85) 
EQUALITY OF VARIANCES: DF= 14, .VO186 +6 R=" 4Anaaes .9000 
STRATA N MEAN VARIANCE sTO DEV 

<1) aa 455 7/43 27.850 Stee ris 

<2) Si 46.178 185493 4.3003 

<3> 43 36.242 64.396 8.0247 

<5> 26 40.123 66.122 Oly Moai 

<8> as 32.265 Shaan oer 83.8876 

<10> 40 2.430 36.489 6.0406 

Sites: 33 44.230 54.761 7.4001 

<18> Ze, 40.181 Om mao) SST 2 

€20> 30 Sins 77.240 8.7886 

<€21> Zab 42.668 S75 19'S 6.8700 

€23> rae 43.382 167. 36 Ta nO 

<3O> 20 Sane CTA ean he 9.6026 

€310 . 35 3935 729 74.053 8.6054 

46> 29 Vor 207 62.344 T8988 

«S4> 19 34 ten ihre fl) 11,050 

GRAND 478 40.908 95.409 3 7678 
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UNIVARIATE 11WAY ANOVA 

<€1> UNIT: ADY*U.NO:;1 <€2> UNIT: ATL*U.NO:1 <3> UNIT: DEL*#U.NO:1 <5> 

UNIT: OVG2U.NO;1 <8> UNIT: FSH*U.NO:1 <€10> UNIT:LLK*#U.NO:1 Adio IWIN at: 

LTCzU.NO;1 <€18> UNIT:RSN*U.NO;1 <20> UNIT: SPR¥U.NO:1 S21> UNIT SPY = Die: 
U.NO:1 €23> UNIT:SRC*U.NO:1 €30> UNIT: ELB*U.NO:2 €31> UNIT: FSH*U.NO 

me <46> UNIT:SRC#U.NO:2 <S54> UNIT: FSH*U.NO:3 


ANALYSIS OF VARIANCE OF 62.C N= 473 OUT OF 499 LSD=4.21 
SOURCE DF SUM OF sSoRS MEAN SOR F-STATISTIC SIGNIF 
BETWEEN 14 66891 4777.93 51.596 ° 
WITHIN 463 42873 $2.598 

TOTAL 477 -10376 +6 (RANOOM EFFECTS STATISTICS) 
ETA= .7806 ETA-SOR= .6094 (VAR COMP= 147.83 %VAR AMONG= 61.45) 
EQUALITY OF VARIANCES: OF= 14, .10186 +6 F= 6.3424 0000 
STRATA N MEAN VARIANCE STD OEY 

Suite aa 36.473 35.095 5.9241 

€2> =See 41.376 46.089 6.7889 

<3> 43 37.800 23.314 4.8284 

<S> 26 $4.058 169.08 13.003 

<8> as 66.321 126.90 ii 6265 

<10> 40 40.937 74.363 8.6234 

Satin 33 34.988 42.403 6.5118 

SiS). 27 50.563 154.30 12.422 

<20> 30 39) 16110 200.14 Ol Ay7. 

€21> 25 38.716 63.236 Wh EP 225] 

<23> 22 ZAP PEYSS 64.806 &.0502 

<30> 20 63.3900 161.85 Mea Pea 

€31> 35 S&.966 100.76 10.0368 

<a6> 23 32.166 82.945 9.1622 

<54> 19 63.742 ASali ade ete KPNGS 

GRAND 478 45.614 sO mii 15.169 


UNIVARIATE 11WAY ANOVA 

€1> UNIT: ADY#U.NO; 1 €2> UNIT: ATL*#U,NO:1 <3> UNITS DELEU NO: t <S> 
UNIT: O0VG*U.NO:;1 €8> UNIT: FSH=U.NO:1 <€10> UNIT:LLK*U.NO:;1 til UN eters 
LTC#U.NO:1 <18> UNIT:RSN*U.NO:1 {20> UNIT: SPR*U.NO:1 24>) UND SiR Ys 
U.NO:;1 <23> UNIT:SRC*U.NO: 1 <30> UNIT: ELB*U.NO:2 €31> UNIT: FSH*U.NO 
2 <46> UNIT:SRC*#U.NO:2 <54> UNIT: FSH*U.NO:;3 


ANALYSIS OF VARIANCE OF 35.8.TH N= 426 OUT OF 499 LSD=7.90 
SOURCE DF SUM OF SORS MEAN SOR F-STATISTIC SIGNIF 
BETWEEN +4 43003 3071.6 12.754 0000 
WITHIN 413 99467 240.84 

TOTAL 427 14247 +6 (RANDOM EFFECTS STATISTICS) 
ETA= .5494 ETA-SOR= .3018 (VAR COMP= 39.876 %VAR AMONG= 28.31) 
EQUALITY OF VARIANCES: OF= 14, 75804 Fe 7.0417 0006 
STRATA N MEAN VARIANCE STD DEV 

1) Biya ae oes TaeZeeSNe 10.610 

<2> 35 29.429 fet. VO) 11.089 

<3> 40 30.300 97.754 9.8871 

5> 26 38.077 297.51 17.249 

«a> a5 30.578 122)..5i7 VOT 

(10> 30 21.600 22.66 11.075 

Sa TS 35 62.229 380.42 19.504 

18> 25 47.600 186.42 13.653 

«20> 33. 43.455 606.26 24.622 

«21> 26 25.615 141.83 11.913 

«23> 16 50.750 784.33 28.006 

«30> JQ GE E25 257.04 16.032 

31> Fu ee yARTeTLS Tae eS 13.089 

{46> 14 41.714 G22, 90) 24.978 

<s4> 20 30.750 90.092 9.43917 


GRAND 428 aie pee sso. 5) 18.266 
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UNIVARIATE 
€1> UNIT: AD 
UNIT: DVG#U. 
LTC#U.NO:;1 
U.NO:1 G25 
= <46> 


ANOLYSTIS OF VARIANCE OF 36.LIME 


SOURCE 


BETWEEN 
WITHIN 
TOTAL 


ETA= SO67 


EQUALITY OF 


STRATA 


<p> 
C29 
€3> 
<S> 
<8> 
€10> 
tli 
€18> 
<20> 
<21> 
€23> 
<30> 
<31> 
<a6> 
<54> 


GRAND 


<ANOVA OPTIONS=EQUALITY 


UNIVARIATE 


ANOLYSIS OF VARIANCE OF 71 


SOURCE 


BETWEEN 
WITHIN 
TOTAL 


ETA= 7342 


EQUALITY OF 


SER 


ADY 
ATL 

OEL 
OVG 
ELB 
FSH 
LLK 
eels 
POT 
RKV 
RSN 
SPR 
SiR. 
SRC 
SHL 

BPW 


GRAND 


11WAY ANOVA 
Y*U.NO: 13 
NO: 1 
<ai>: AUINIINT 
> UNIT:SRC# 


UNIT:SRC#U.NO:2 


DF 

14 

aie 

426 
ETA-SOR= . 


VARIANCES: 


N MEAN 
39 43.308 
37 Gite. O'2ah 
43 46.302 
26 53.8685 
as $2.063 
26 42.269 
33 74.637 
25 7.960 
24 58. 333 
26 41.385 
158 81.200 
20 $&8.650 
29 SJE) SSIS 
Wa aa .706 
21 St .Si7 4 

429 52.706 


1WAY ANOVA 


OF 

iS 

Zoo) 

314 
ETA-SOR= 


VARIANCES 


N MEAN 
15 6.8200 
34 6.2441 
33 5.4333 
20 5.7000 

6 §.2333 
63 SeOsmar 
17 7.0882 

7 4.8000 
18 6.4278 
33 6.4818 

Ss 5.0800 
18 4.9611 
20 6.0450 
Tie Sees 

3 7. 23dve 
1) Tera © 

315) 6.0568 


<2> UNIT: ATL*U.NO:;:1 
<8> UNIT: FSH*U.NO:1 


RSN*U.NO:;1 
U.NO;1 <30> 
<S4> 


N 


<3> 


429 OUT OF 495 


UNIT: DEL*U.NO:1 


€10> UNIT:LLK*¥U.NO:1 
<20> UNIT: SPR¥U.NO:1 
UNIT: ELB*U.NO:2 
UNIT: FSH®U.NO:3 


<31> 


<21> 


<ald> 


LSD=6&.37 


F-STATISTIC SIGNIF 


.0000 


(RANDOM EFFECTS STATISTICS) 


SUM OF SORS MEAN SOR 
55542 396723 
16076 +6 388.30 
.21€30 +6 
2568 (VAR COMP= 126.08 
OF= 14, 76998 F 
VARIANCE STO DEV 
anita 21.845 
272.14 16.497 
255.50 15.984 
387.62 18.911 
193.93 13.826 
483.40 21.986 
450.84 2 233 
251.21 15.850 
389.80 18.743 
287.29 16.950 
Wlesete 9 33.967 
230.98 15.198 
640.45 25.307 
818.60 Reed 
188.96 13.746 
505.37 22.480 


PHA N= 


“VAR AMONG= 


3.3781 


VAR=71,66,67,61,62,35,36 STRAT=V3> 


S115. OUT OF 3:23 


740 SE) 


. 0000 


F-STATISTIC SIGNIF 


23.331 


o000 


(RANDOM EFFECTS STATISTICS) 


SUM OF SORS MEAN SOR 
uh hes eels 7.4840 
StS Sites 32078 
BOG and: 

$393 (VAR COMP= .37785 

DEs 115) doses 2 
VARIANCE STD DEV 
45314 S730 6 
21284 46135 
17042 41282 
26737. stoi (Aes) 
1O6ET7 1 5 esasee.| 
.36575 60477 
19853 1 14090 
12000 34641 
47742 639095 

, Os 7 16 91496 
.27000 i 16432 
11310 -saoie4 
34155 58443 
40061 63292 
S2caa 2 S7735 
aos4s 1 20136 
662397 .814825 


%VAR AMONG= 


6.9872 


$4.08) 


0000 


<S> 


UNIT: SPY 
UNIT: FSH*U.NO 
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UNIVARIATE 


1IWAY ANOVA 


ANALYSIS OF VARIANCE OF 66.WL N= 


SOURCE 


BETWEEN 
WITHIN 
TOTAL 


ETa= 7418 


EQUALITY OF 


SER 


ADY 
ATL 

DEL 
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220 


evens tee" @° 8 enrneu 


a 


ee eee ee 
Sipeiaé O15 ‘at (ate Gude © we | ema 
E 7 7 
wks ¢ ‘ 4 r] “Pes; ohooree 
: : ih ae “rep! vee tor 
~ 446 164g eae ha 
Lead did (+ oamea, ae Bede. Senders cee <gee 


Te ee 
7 Ba 7 
- 


UNIVARIATE 


1TIWAY ANOVA 


ANALYSIS OF VARIANCE OF 61.S1 N= 


SOURCE 


BETWEEN 
WITHIN 
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18 43.533 
12 £1.108 
3 44.033 
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26.631 5.1605 
Seis, 9.9064 


ANALYSIS OF VARIANCE OF 62.C N= 


SOURCE 


BETWEEN 
WITHIN 
TOTAL 


aN cette te} 


EQUALITY OF 


SER 


ADY 
ATL 
DEL 
Ovs 
ELB 
FSH 
LLK 
Le 
POT 
RKV 
RSN 
SPR 
SIPLY 
SRC 
SHL 
BPW 


GRAND 


DF 


1s 
PAI? 
312 


ETA-SOR= 
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7.5526 2.7482 
151.00 12.288 
V2 ws SOO, 
aes 10.692 
122i ths: 11.052 
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